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(57) ABSTRACT

Various systems and methods for predicting metabolic and
bariatric surgery outcomes are provided. The systems and
methods can also provide predictions for non-surgical meta-
bolic and bariatric treatments. In general, a user can receive
predictive outcomes of multiple bariatric procedures that
could be performed on a patient. In one embodiment, a user
can electronically access a metabolic and bariatric surgery
outcome prediction system, e.g., using one or more web
pages. The system can provide predictive outcomes of one or
more different bariatric surgeries for the patient based on data
gathered from the user and on historical data regarding out-
comes of the different bariatric surgeries. The system can
additionally provide predictive outcomes for not having any
treatment and/or a comparison of the predictive outcomes of
the one or more different bariatric surgeries to the predictive
outcomes for not having any treatment.
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SYSTEMS AND METHODS FOR
PREDICTING METABOLIC AND BARIATRIC
SURGERY OUTCOMES

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to International
Application No. PCT/US2013/060825 entitled “Systems
And Methods For Predicting Metabolic And Bariatric Sur-
gery Outcomes” filed Sep. 20, 2013, which claims priority to
U.S. Provisional Patent Application No. 61/704,077 entitled
“Systems And Methods For Predicting Metabolic And Bari-
atric Surgery Outcomes™ filed Sep. 21, 2012, which are
hereby incorporated by reference in their entireties.

FIELD

The present disclosure relates generally to systems and
methods for predicting metabolic and bariatric surgery out-
comes.

BACKGROUND

It is estimated that 34% of adults in the United States are
overweight and an additional 32% have obesity. The myriad
metabolic, inflammatory, degenerative, cognitive, and neo-
plastic sequealae of obesity together cost more than $168
billion annually and account for nearly 10% of all healthcare
expenditures in the United States.

Behavioral and pharmacotherapeutic treatments for severe
obesity have been met with limited long-term success. In
contrast, metabolic and bariatric surgeries such as Roux-en-Y
gastric bypass (RYGB) leads to significant and sustained
weight loss. Because of its excellent clinical outcomes,
RYGB is currently the most commonly used surgical therapy
for obesity. Metabolic and bariatric surgical procedures have
increasingly been performed laparoscopically. Reduced post-
operative recovery time, markedly decreased post operative
pain and wound infection, and improved cosmetic outcome
are well established benefits of laparoscopic surgery, derived
mainly from the ability of laparoscopic surgeons to perform
an operation utilizing smaller incisions of the body cavity
wall.

Despite the various metabolic and bariatric surgical proce-
dures each providing chances for weight loss and associated
improvements in comorbid conditions, there is wide variabil-
ity in outcomes (e.g., weight loss, diabetes improvements,
etc.) among individual patients who receive such surgeries.
Several clinical, demographic, psychological, and surgical
predictors of weight loss have been reported, but these factors
explain only a small fraction of the variation in weight loss
after surgery. The identification of novel predictors of out-
comes after metabolic and bariatric surgical procedures can
both provide insight into the biological mechanisms of action
of this procedure, as well as provide predictive markers that
may be used to substratify those patients who may respond
best to surgery or alternative treatments. Additionally,
because numerous factors can affect a patient’s outcomes
following bariatric surgery, and because some factors may be
more relevant for some patients more than others depending
onanindividual’s overall health, it can be difficult for medical
professionals to consider and balance the factors to arrive at
an accurate prediction as to how the surgery will affect a
particular patient. It can be even more difficult, and likely
impossible, for non-medical professionals, e.g., patients, to
consider and balance such factors.
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Accordingly, there remains a need for improved systems
and methods for predicting metabolic and bariatric surgery
outcomes.

SUMMARY

The present invention generally provides systems and
methods for predicting bariatric surgery outcomes. In one
aspect, a system is provided that in one embodiment includes
a patient data input module and an outcome prediction mod-
ule. The patient data input module can be configured to
receive data regarding a patient from a client terminal via a
network. The data can include two or more of a height of the
patient, a weight of the patient, a gender of the patient, an age
of'the patient, a medical history ofthe patient, amedical status
of the patient, a body mass index (BMI) of the patient, an
ethnicity of the patient, a medical prescription history of the
patient, a medical prescription status of the patient, types of
medical treatments for obesity previously received by the
patient, types of medical treatments for health issues other
than obesity previously received by the patient, insurance
information for the patient, diet information for the patient,
psychological history ofthe patient, and a genetic indicator of
the patient. The outcome prediction module can be config-
ured to predict an outcome of each of a plurality of different
types of bariatric surgery for the patient based at least on the
received data regarding the patient and on historical data
regarding outcomes of a plurality of bariatric surgery proce-
dures performed on a plurality of patients. The outcomes of
the plurality of bariatric surgery procedures performed on the
plurality of patients can include at least one of an amount of
BMI reduction and an amount of weight loss. The predicted
outcome of each of the plurality of bariatric surgery proce-
dures can include at least one of a predicted amount of BMI
reduction and a predicted amount of weight loss.

The different types of bariatric surgery can include sleeve
gastrectomy, gastric banding, and gastric bypass.

The predicted amount of BMI reduction can be presented
as a range of possible BMI reduction, and the predicted
amount of weight loss can be presented as a range of possible
amount of weight loss.

When the outcomes of the plurality of bariatric surgery
procedures performed on the plurality of patients includes at
least the amount of BMI reduction, the predicted amount of
BMI reduction can be presented as a range of possible BMI
reduction. When the outcomes of the plurality of bariatric
surgery procedures performed on the plurality of patients
includes at least the amount of weight loss, the predicted
amount of weight loss can be presented as a range of possible
amount of weight loss.

The system can include a medical practitioner locator mod-
ule configured to provide a recommended medical practitio-
ner for the patient from among a plurality of medical practi-
tioners stored in a medical practitioner database based at least
on a geographic location of the patient. The plurality of medi-
cal practitioners can each be marked in the medical practitio-
ner database as having experience with at least one of the
plurality of different types of bariatric surgery. The medical
practitioner locator module can be configured to provide the
recommended medical practitioner for the patient based at
least on a selection of one of the different types of bariatric
surgery received from the client terminal.

The system can include a seminar locator module config-
ured to provide a recommended seminar for the patient from
among a plurality of seminars stored in a seminar database
based at least on a geographic location of the patient. The
plurality of seminars can each be marked in the seminar
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database as being related to at least one of the plurality of
different types of bariatric surgery. The seminar locator mod-
ule can be configured to provide the recommended seminar
for the patient based at least on a selection of one of the
different types of bariatric surgery received from the client
terminal.

The outcome prediction module can have any number of
variations. For example, the outcome prediction module can
be configured to communicate the predicted outcome of each
of the plurality of bariatric surgery procedures to the client
terminal via the network. For another example, the outcome
prediction module can be configured to compare the received
data regarding the patient with corresponding data regarding
the plurality of patients, determine, based on the comparison,
a subset of the plurality of patients with which the patient
most closely correlates, and determine the predicted out-
comes of each of the plurality of bariatric surgery procedures
using the outcomes for the subset of the plurality of patients.
For yet another example, the outcome prediction module can
be configured, after the patient has had performed thereon one
the plurality of different types of bariatric surgeries, to predict
an outcome of the one of the plurality of different types of
bariatric surgery for a second patient based at least on an
actual outcome of the one of the plurality of different types of
bariatric surgery performed on the patient. For still another
example, the outcome prediction module can be configured to
predict the outcome using at least one of univariate analysis,
multivariable regression analysis, advanced regression analy-
sis, fully saturated regression analysis, stepwise regression
analysis, and least angle regression analysis. For another
example, the outcome prediction module can be configured to
cause the client terminal to graphically display the predicted
outcome of each of the plurality of bariatric surgery proce-
dures. The outcome prediction module can be configured to
cause the client terminal to graphically display the predicted
outcome of each of the plurality of bariatric surgery proce-
dures on a same web page such that a user viewing the client
terminal can view all the predicted outcomes at once, thereby
facilitating user comparison of the predicted outcomes. For
yet another example, the outcome prediction module can be
configured to provide educational information from an edu-
cational information database storing a plurality of educa-
tional materials related to the different types of bariatric sur-
gery. For another example, the outcome prediction module
can include one or more web pages. For still another example,
the outcome prediction module can be configured to predict
an outcome of one or more non-surgical treatments for the
patient based at least on the received data regarding the
patient and on historical data regarding outcomes of a plural-
ity of non-surgical treatments received by a plurality of
patients. The outcomes of the plurality of non-surgical treat-
ments received by the plurality of patients can include at least
one of an amount of BMI reduction and an amount of weight
loss, and the predicted outcome of each of the one or more
non-surgical treatments can include at least one of a predicted
amount of BMI reduction and a predicted amount of weight
loss. The outcome prediction module can be configured to
communicate the predicted outcome of each of the plurality
of bariatric surgery procedures and the predicted outcome of
each of the one or more non-surgical treatments to the client
terminal via the network. For yet another example, the out-
come prediction module can be configured to predict an out-
come of the patient receiving no obesity treatment based at
least on the received data regarding the patient and on histori-
cal data regarding outcomes of a plurality of patients who did
not receive obesity treatment. The outcomes of the plurality
of patients who did not receive obesity treatment received by
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the plurality of patients can include at least one of an amount
of BMI change, a change in weight, and a change in one or
more comorbidities. The predicted outcome of non-treatment
for the patient can include at least one of an amount of BMI
change, a change in weight, and a change in the one or more
comorbidities. The outcome prediction module can be con-
figured to communicate the predicted outcome of each of the
plurality of bariatric surgery procedures and the predicted
outcome of each the non-treatment for the patient to the client
terminal via the network.

The patient data input module can have any number of
variations. For example, the patient data input module can
include one or more web pages.

In another embodiment, a system is provided that in one
embodiment includes a computer system configured to com-
municate with a client terminal via a network. The computer
system can include a processor configured to predict an out-
come of each of a plurality of different types of bariatric
surgery for a patient. Each of the outcomes can be based at
least on patient data and on historical data regarding out-
comes of a plurality of bariatric surgery procedures per-
formed on a plurality of patients. The patient data can include
at least two or more of a height of the patient, a weight of the
patient, a gender of the patient, an age of the patient, a medical
history of the patient, a medical status of the patient, a BMI of
the patient, an ethnicity of the patient, a medical prescription
history of the patient, a medical prescription status of the
patient, types of medical treatments for obesity previously
received by the patient, types of medical treatments for health
issues other than obesity previously received by the patient,
insurance information for the patient, diet information for the
patient, psychological history of the patient, and a genetic
indicator of the patient. The outcomes of the plurality of
bariatric surgery procedures performed on the plurality of
patients can include at least one of an amount of BMI reduc-
tion and an amount of weight loss. The predicted outcome of
each of the plurality of bariatric surgery procedures can
include at least one of a predicted amount of BMI reduction
and a predicted amount of weight loss. The processor can be
configured to communicate each of the predicted outcomes to
the client terminal via the network.

The processor can be configured to receive the patient data
from the client terminal via the network.

The processor can be configured to retrieve the historical
data from a historical data database. The processor can be
configured to add an actual outcome of one the plurality of
different types of bariatric surgeries performed on the patient
to the historical data database such that the processor is con-
figured to predict an outcome of the one of the plurality of
different types of bariatric surgery for a second patient actual
based at least on the historical data including the actual out-
come. The processor can be configured to predict the outcome
for the second patient based at least on data regarding the
second patient received from a second client terminal via the
network.

The processor can be configured, after the patient has had
performed thereon one the plurality of different types of
bariatric surgeries, to predict an outcome of the one of the
plurality of different types of bariatric surgery for a second
patient based at least on an actual outcome of the one of the
plurality of different types of bariatric surgery performed on
the patient.

The processor can be configured to predict the outcome
using at least one of univariate analysis, multivariable regres-
sion analysis, advanced regression analysis, fully saturated
regression analysis, stepwise regression analysis, and least
angle regression analysis.
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The processor can be configured to cause the client termi-
nal to graphically display the predicted outcome of each of the
plurality of bariatric surgery procedures. The processor can
be configured to cause the client terminal to graphically dis-
play the predicted outcome of each of the plurality of bariatric
surgery procedures on a same web page such that a user
viewing the client terminal can view all the predicted out-
comes at once, thereby facilitating user comparison of the
predicted outcomes.

The computer system can be configured to predict an out-
come of one or more non-surgical treatments for the patient
based at least on the received data regarding the patient and on
historical data regarding outcomes of a plurality of non-sur-
gical treatments received by a plurality of patients. The out-
comes of the plurality of non-surgical treatments received by
the plurality of patients can include at least one of an amount
of BMI reduction and an amount of weight loss. The predicted
outcome of each of the one or more non-surgical treatments
can include at least one of a predicted amount of BMI reduc-
tion and a predicted amount of weight loss. The computer
system can be configured to communicate the predicted out-
come of each of the plurality of bariatric surgery procedures
and the predicted outcome of each of the one or more non-
surgical treatments to the client terminal via the network.

The computer system can be configured to predict an out-
come of the patient receiving no obesity treatment based at
least on the received data regarding the patient and on histori-
cal data regarding outcomes of a plurality of patients who did
not receive obesity treatment. The outcomes of the plurality
of patients who did not receive obesity treatment received by
the plurality of patients can include at least one of an amount
of BMI change, a change in weight, and a change in one or
more comorbidities. The predicted outcome of non-treatment
for the patient can include at least one of an amount of BMI
change, a change in weight, and a change in the one or more
comorbidities. The computer system can be configured to
communicate the predicted outcome of each of the plurality
of bariatric surgery procedures and the predicted outcome of
each the non-treatment for the patient to the client terminal
via the network.

In another example, a system is provided that in one
embodiment includes a patient data input module and an
outcome prediction module. The patient data input module
can be configured to receive data regarding a patient from a
client terminal via a network. The data can include two or
more of a height of the patient, a weight of the patient, a
gender of the patient, an age of the patient, a medical history
of the patient, a medical status of the patient, a BMI of the
patient, an ethnicity of the patient, a medical prescription
history of the patient, a medical prescription status of the
patient, types of medical treatments for obesity previously
received by the patient, types of medical treatments for health
issues other than obesity previously received by the patient,
insurance information for the patient, diet information for the
patient, psychological history of the patient, and a genetic
indicator of the patient. The outcome prediction module can
be configured to predict an outcome of each of a plurality of
different types of bariatric surgery for the patient based at
least on the received data regarding the patient and on histori-
cal data regarding outcomes of a plurality of bariatric surgery
procedures performed on a plurality of patients. The out-
comes of the plurality of bariatric surgery procedures per-
formed on the plurality of patients can include a change in at
least one comorbidity. The predicted outcome of each of the
plurality of bariatric surgery procedures can include change
in the at least one comorbidity.
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The different types of bariatric surgery can include sleeve
gastrectomy, gastric banding, and gastric bypass.

The predicted amount of BMI reduction can be presented
as a range of possible change in the at least one comorbidity.

The system can include a medical practitioner locator mod-
ule configured to provide a recommended medical practitio-
ner for the patient from among a plurality of medical practi-
tioners stored in a medical practitioner database based at least
on a geographic location of the patient. The plurality of medi-
cal practitioners can each be marked in the medical practitio-
ner database as having experience with at least one of the
plurality of different types of bariatric surgery. The medical
practitioner locator module can be configured to provide the
recommended medical practitioner for the patient based at
least on a selection of one of the different types of bariatric
surgery received from the client terminal.

The system can include a seminar locator module config-
ured to provide a recommended seminar for the patient from
among a plurality of seminars stored in a seminar database
based at least on a geographic location of the patient. The
plurality of seminars can each be marked in the seminar
database as being related to at least one of the plurality of
different types of bariatric surgery. The seminar locator mod-
ule can be configured to provide the recommended seminar
for the patient based at least on a selection of one of the
different types of bariatric surgery received from the client
terminal.

The outcome prediction module can have any number of
variations. For example, the outcome prediction module can
be configured to communicate the predicted outcome of each
of the plurality of bariatric surgery procedures to the client
terminal via the network. For another example, the outcome
prediction module can be configured to compare the received
data regarding the patient with corresponding data regarding
the plurality of patients, determine, based on the comparison,
a subset of the plurality of patients with which the patient
most closely correlates, and determine the predicted out-
comes of each of the plurality of bariatric surgery procedures
using the outcomes for the subset of the plurality of patients.
For yet another example, the outcome prediction module can
be configured, after the patient has had performed thereon one
the plurality of different types of bariatric surgeries, to predict
an outcome of the one of the plurality of different types of
bariatric surgery for a second patient based at least on an
actual outcome of the one of the plurality of different types of
bariatric surgery performed on the patient. For still another
example, the outcome prediction module can be configured to
predict the outcome using at least one of univariate analysis,
multivariable regression analysis, advanced regression analy-
sis, fully saturated regression analysis, stepwise regression
analysis, and least angle regression analysis. For another
example, the outcome prediction module can be configured to
cause the client terminal to graphically display the predicted
outcome of each of the plurality of bariatric surgery proce-
dures. The outcome prediction module can be configured to
cause the client terminal to graphically display the predicted
outcome of each of the plurality of bariatric surgery proce-
dures on a same web page such that a user viewing the client
terminal can view all the predicted outcomes at once, thereby
facilitating user comparison of the predicted outcomes. For
still another example, the outcome prediction module can be
configured to provide educational information from an edu-
cational information database storing a plurality of educa-
tional materials related to the different types of bariatric sur-
gery. For yet another example, the outcome prediction
module can include one or more web pages. For another
example, the outcome prediction module can be configured to
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predict an outcome of one or more non-surgical treatments for
the patient based at least on the received data regarding the
patient and on historical data regarding outcomes of a plural-
ity of non-surgical treatments received by a plurality of
patients. The outcomes of the plurality of non-surgical treat-
ments received by the plurality of patients can include a
change in at least one comorbidity. The predicted outcome of
each of the one or more non-surgical treatments can include a
change in the at least one comorbidity. The outcome predic-
tion module can be configured to communicate the predicted
outcome of each of the plurality of bariatric surgery proce-
dures and the predicted outcome of each of the one or more
non-surgical treatments to the client terminal via the network.
For yet another example, the outcome prediction module can
be configured to predict an outcome of the patient receiving
no obesity treatment based at least on the received data
regarding the patient and on historical data regarding out-
comes of a plurality of patients who did not receive obesity
treatment. The outcomes of the plurality of patients who did
not receive obesity treatment received by the plurality of
patients can include at least one of an amount of BMI change,
a change in weight, and a change in one or more comorbidi-
ties. The predicted outcome of non-treatment for the patient
can include at least one of an amount of BMI change, a change
in weight, and a change in the one or more comorbidities. The
outcome prediction module can be configured to communi-
cate the predicted outcome of each of the plurality of bariatric
surgery procedures and the predicted outcome of each the
non-treatment for the patient to the client terminal via the
network.

The patient data input module can have any number of
variations. For example, the patient data input module can
include one or more web pages.

In another embodiment, a system is provided that in one
embodiment includes a computer system configured to com-
municate with a client terminal via a network. The computer
system can include a processor configured to predict an out-
come of each of a plurality of different types of bariatric
surgery for a patient. Each of the outcomes can be based at
least on patient data and on historical data regarding out-
comes of a plurality of bariatric surgery procedures per-
formed on a plurality of patients. The patient data can include
at least two or more of a height of the patient, a weight of the
patient, a gender of the patient, an age of the patient, a medical
history of the patient, a medical status of the patient, a BMI of
the patient, an ethnicity of the patient, a medical prescription
history of the patient, a medical prescription status of the
patient, types of medical treatments for obesity previously
received by the patient, types of medical treatments for health
issues other than obesity previously received by the patient,
insurance information for the patient, diet information for the
patient, psychological history of the patient, and a genetic
indicator of the patient. The outcomes of the plurality of
bariatric surgery procedures performed on the plurality of
patients can include a change in at least one comorbidity. The
predicted outcome of each of the plurality of bariatric surgery
procedures can include a change in at least one comorbidity.
The processor can be configured to communicate each of the
predicted outcomes to the client terminal via the network.

In another aspect, a computer-readable medium is pro-
vided that can have stored thereon a program that when
executed can cause a computer to perform a method. The
method can include the functions performed by a patient data
input module and an outcome prediction module. The com-
puter-readable medium can be a non-transitory medium.
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In another aspect, a surgical method is provided that can
include the functions performed by a patient data input mod-
ule and an outcome prediction module.

BRIEF DESCRIPTION OF DRAWINGS

This invention will be more fully understood from the
following detailed description taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a schematic diagram of an embodiment of a
computer system,

FIG. 2 is a schematic diagram of a metabolic and bariatric
surgery outcome predictive system;

FIG. 3 is a schematic diagram of an embodiment of a
network system including the bariatric surgery outcome pre-
dictive system of FIG. 2;

FIG. 4 is a schematic diagram of the metabolic and bariat-
ric surgery outcome predictive system of FIG. 2;

FIG. 5 is a schematic diagram of an embodiment of a
patient data and predicted outcome web interface of the meta-
bolic and bariatric surgery outcome predictive system of F1G.
2; metabolic and

FIG. 6 is a schematic diagram of an embodiment of a
patient data web interface of the metabolic and bariatric sur-
gery outcome predictive system of FIG. 2;

FIG. 7 is a schematic diagram of an embodiment of a
patient data, medical practitioner, and seminar web interface
of the metabolic and bariatric surgery outcome predictive
system of FIG. 2;

FIG. 8 is a schematic diagram of another embodiment of a
patient data web interface of the bariatric surgery outcome
predictive system of FIG. 2;

FIG. 9 is a schematic diagram of the patient data web
interface of FIG. 8 having patient data input thereto for a first
patient;

FIG. 10 is a schematic diagram of the patient data web
interface of FIG. 8 having patient data input thereto for a
second patient;

FIG. 11 is a schematic diagram of an embodiment of an
outcome prediction portion of the patient data and predicted
outcome web interface of FIG. 5;

FIG. 12 is a schematic diagram of another embodiment of
an outcome prediction portion of the patient data and pre-
dicted outcome web interface of FIG. 5;

FIG. 13 is a schematic diagram of yet another embodiment
of an outcome prediction portion of the patient data and
predicted outcome web interface of FIG. 5;

FIG. 14 is a schematic diagram of another embodiment of
an outcome prediction portion of the patient data and pre-
dicted outcome web interface of FIG. 5;

FIG. 15 is a schematic diagram of an embodiment of a
predicted outcome web interface of the metabolic and bari-
atric surgery outcome predictive system of FIG. 2;

FIG. 16 is a schematic diagram of another embodiment of
a predicted outcome web interface of the metabolic and bari-
atric surgery outcome predictive system of FIG. 2;

FIG. 17 is a schematic diagram of yet another embodiment
of a predicted outcome web interface of the metabolic and
bariatric surgery outcome predictive system of FIG. 2;

FIG. 18 is a schematic diagram of still another embodiment
of a predicted outcome web interface of the metabolic and
bariatric surgery outcome predictive system of FIG. 2;

FIG. 19 is a schematic diagram of another embodiment of
a predicted outcome web interface of the metabolic and bari-
atric surgery outcome predictive system of FIG. 2;
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FIG. 20 is a schematic diagram of yet another embodiment
of a predicted outcome web interface of the metabolic and
bariatric surgery outcome predictive system of FIG. 2;

FIG. 21 is a schematic diagram of still another embodiment
of a predicted outcome web interface of the bariatric surgery
outcome predictive system of FIG. 2;

FIG. 22 is a schematic diagram of another embodiment of
a predicted outcome web interface of the metabolic and bari-
atric surgery outcome predictive system of FIG. 2;

FIG. 23 is a schematic diagram of yet another embodiment
of a predicted outcome web interface of the metabolic and
bariatric surgery outcome predictive system of FIG. 2;

FIG. 24 is a schematic diagram of another embodiment of
a predicted outcome web interface of the metabolic and bari-
atric surgery outcome predictive system of FIG. 2;

FIG. 25 is a schematic diagram of another embodiment of
a patient data and predicted outcome web interface of the
metabolic and bariatric surgery outcome predictive system of
FIG. 2 for the first patient of FIG. 9;

FIG. 26 is a continuation of the schematic diagram of FIG.
25;

FIG. 27 is a continuation of the schematic diagram of FIG.
26;

FIG. 28 is a schematic diagram of the patient data and
predicted outcome web interface of FIG. 25 with post-surgery
time field options being displayed;

FIG. 29 is a schematic diagram of the patient data and
predicted outcome web interface of FIG. 28 with the post-
surgery time field being “24 months”;

FIG. 30 is a schematic diagram of the patient data and
predicted outcome web interface of FIG. 25 with weight
factor field options being displayed;

FIG. 31 is a schematic diagram of the patient data and
predicted outcome web interface of FIG. 28 with the weight
factor field being “potential weight”;

FIG. 32 is a schematic diagram of another embodiment of
a patient data and predicted outcome web interface of the
metabolic and bariatric surgery outcome predictive system of
FIG. 2 for the second patient of FIG. 10;

FIG. 33 is a continuation of the schematic diagram of FIG.
32;

FIG. 34 is a continuation of the schematic diagram of FIG.
33;

FIG. 35 is a schematic diagram of the patient data and
predicted outcome web interface of FIG. 32 with weight
improvement over time being displayed;

FIG. 36 is a schematic diagram of an embodiment of a
medical practitioner web interface of the metabolic and bari-
atric surgery outcome predictive system of FIG. 2;

FIG. 37 is a continuation of the schematic diagram of FIG.
36;

FIG. 38 is a continuation of the schematic diagram of FIG.
37,

FIG. 39 is a schematic diagram of an embodiment of a
seminar web interface of the metabolic and bariatric surgery
outcome predictive system of FIG. 2; and

FIG. 40 is a continuation of the schematic diagram of FIG.
39.

DETAILED DESCRIPTION

Certain exemplary embodiments will now be described to
provide an overall understanding of the principles of the
structure, function, manufacture, and use of the devices and
methods disclosed herein. One or more examples of these
embodiments are illustrated in the accompanying drawings.
Those skilled in the art will understand that the devices and
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methods specifically described herein and illustrated in the
accompanying drawings are non-limiting exemplary embodi-
ments and that the scope of the present invention is defined
solely by the claims. The features illustrated or described in
connection with one exemplary embodiment may be com-
bined with the features of other embodiments. Such modifi-
cations and variations are intended to be included within the
scope of the present invention.

Overview of Predicting Metabolic and Bariatric Surgery
Outcomes

Various systems and methods are provided for predicting
metabolic and bariatric surgery outcomes. The systems and
methods can also provide predictions for non-surgical meta-
bolic and bariatric treatments. In general, a user, e.g., a
patient, a medical professional involved with treating a
patient, a medical student, a hospital administrator, a health
insurance administrator, etc., can receive predictive outcomes
of multiple bariatric procedures that could be performed on a
patient. The collection of therapies for the treatment of obe-
sity and metabolic disease (e.g., diet and exercise, pharma-
ceutical therapy, medically supervised therapy, metabolic
surgery (open, laparoscopic, natural orifice, etc.), bariatric
surgery (open, laparoscopic, natural orifice, etc.), etc.) are
collectively defined herein as bariatric surgery. In one
embodiment, a user can electronically access a metabolic and
bariatric surgery outcome prediction system, e.g., using one
or more web pages. The system can provide predictive out-
comes of one or more different bariatric surgeries for the
patient based on data gathered from the user and on historical
data regarding outcomes of the different bariatric surgeries.
The system can additionally provide predictive outcomes for
not having any treatment and/or a comparison of the predic-
tive outcomes of the one or more different bariatric surgeries
to the predictive outcomes for not having any treatment. Gen-
erally, the predictive outcomes provided by the system can
include a potential clinical metabolic outcome of each of the
different bariatric surgeries, e.g., a predicted amount of
weight loss, a predicted amount of body mass index (BMI)
reduction, an improvement in a health condition associated
with a metabolic disease, an associated risk of complications
from the treatment, and/or an associated cost of the surgery
and post-operative care. The predictive outcomes can be
based on a plurality of patient-specific characteristics, e.g.,
age, weight, height, BMI, ethnicity, medical prescription his-
tory and/or status, genetic data (e.g., a genetic indicator),
types of previously received medical treatments for obesity
(e.g., gastric banding, gastric bypass, sleeve gastrectomy,
etc), medical history and/or status, gender, etc. The predictive
outcomes can also be based on historic results of the different
types of bariatric surgeries on other patients. The predictive
outcomes can thus be based at least in part on data specific to
the patient and not just on historical data, e.g., data gathered
by the user from previous personal experience, friends or
colleagues, journal articles, Internet research, clinical data,
etc. The outputs can thus be personalized to the patient. The
system can help the user be more informed about which ofthe
bariatric surgeries would be most effective if performed on
the patient, help specifically compare and contrast the differ-
ent bariatric surgeries, and help the user decide which of the
different bariatric surgeries, if any, to pursue for the patient.
The system can therefore help maximize effectiveness of
treatment for the patient by allowing a most effective option
to be identified and pursued by the patient and/or by medical
practitioner(s) treating the patient. The system can also help
inform the user about bariatric surgery options that they might
not have been aware of at all, e.g., new procedures, and/or
deepen understanding of bariatric surgery procedures previ-
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ously known to the user. The system can be configured to
allow the userto save the predictive outcomes, which can then
be accessed at a later date/time by the user and/or one or more
other users, e.g., the user’s surgeon, the user’s endocrinolo-
gist, the user’s primary care physician, etc., to which the user
grants access to the saved data.

In addition to providing predictive outcomes, the system
can optionally provide educational information regarding
each of the different bariatric surgeries and/or other types of
information related to bariatric surgery such as estimated
patient monetary cost (based on one or more factors such as
the patient’s insurance carrier, similar procedures performed
in the patient’s geographic location, etc.), estimated insur-
ance reimbursement (based on one or more factors such as the
patient’s insurance carrier, similar procedures performed in
the patient’s geographic location, etc.), estimated length of
post-surgery hospital stay (based on one or more factors such
as similar procedures performed in the patient’s geographic
location, the patient’s age, the patient’s other health condi-
tions or disorders, etc.) The system can therefore help the user
be more fully informed about the various risks and benefits of
the various bariatric surgeries before deciding which of the
bariatric surgeries to pursue, if any. Applying similar model-
ing techniques, personalized predictions can be provided for
one or more of the preceding educational and/or other infor-
mation.

Obesity and Weight-Related Disorders

As used herein, the term “obesity” or “obese” refers to an
individual having a BMI of 25 kg/m* or more. BMI is a
measure expressing the relationship (or ratio) of weight-to-
height based on a mathematical formula in which a person’s
body weight in kilograms is divided by the square ofhis or her
height in meters (i.e., wt/(ht)?).

Weight loss can be characterized using a number of difter-
ent metrics, including an absolute number of pounds or BMI
points lost, weight or BMI achieved after weight loss, a per-
cent of baseline weight or BMI lost (% weight change (WC)),
and percent excess body weight lost (% EBWL).

The term “weight-related disorder” as used herein refers to
disorders, diseases, and conditions that are caused or charac-
terized by abnormal energy use or consumption leading to
excessive weight gain or loss, altered responses to ingested or
endogenous nutrients, energy sources, hormones or other
signaling molecules within the body or altered metabolism of
carbohydrates, lipids, proteins, nucleic acids or a combina-
tion thereof. A weight-related disorder can be associated with
either a deficiency or excess in a metabolic pathway resulting
in an imbalance in metabolism of nucleic acids, proteins,
lipids, and/or carbohydrates. Factors affecting metabolism
include, and are not limited to, the endocrine (hormonal)
control system (e.g., the insulin pathway, the enteroendocrine
hormones including GLP-1, PYY or the like), the neural
control system (e.g., GLP-1 in the brain) or the like. Non-
limiting examples of weight-related disorders (comorbidi-
ties) include obesity, diabetes, including type II diabetes,
insulin-deficiency, insulin-resistance, insulin-resistance
related disorders, glucose intolerance, syndrome X, inflam-
matory and immune disorders, dyslipidemia, metabolic syn-
drome, non-alcoholic fatty liver, abnormal lipid metabolism,
obstructive sleep apnea, asthma, cancer, depression, infertil-
ity, polycystic ovarian syndrome, neurodegenerative disor-
ders, hypertension, high cholesterol, anxiety, congestive
heart failure, ischemic heart disease, GERD, atherogenic dys-
lipidemia, hyperlipidemic conditions such as atherosclerosis,
hypercholesterolemia, and other coronary artery diseases in
mammals, and other disorders of metabolism.
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Disorders also included are conditions that occur or cluster
together, and increase the risk for heart disease, stroke, dia-
betes, and obesity. Having just one of these conditions such as
increased blood pressure, elevated insulin levels, excess body
fat around the waist or abnormal cholesterol levels can
increase the risk of the above mentioned diseases. In combi-
nation, the risk for coronary heart disease, stroke, insulin-
resistance syndrome, and diabetes is even greater.

The increasing prevalence of obesity in the population has
led to a parallel rise in surgical procedures, like bariatric
surgery, as a treatment for obesity and related comorbid con-
ditions. Surgical procedures can achieve a sustained weight
reduction of up to 50% of excess body weight in the majority
of patients, and are more effective than nonsurgical
approaches.

Bariatric Surgery and Alternative Treatments

Surgical procedures to treat severe obesity have included
various forms of gastric and intestinal bypasses (stomach
stapling), biliopancreatic diversion, adjustable gastric band-
ing, vertical banded gastroplasty, gastric plications, and
sleeve gastrectomies (removal of all or a portion of the stom-
ach). Such surgical procedures have increasingly been per-
formed laparoscopically. Reduced postoperative recovery
time, markedly decreased post operative pain and wound
infection, and improved cosmetic outcome are well estab-
lished benefits of laparoscopic surgery, derived mainly from
the ability of laparoscopic surgeons to perform an operation
utilizing smaller incisions of the body cavity wall.

As used herein, “bariatric surgery” generally refers to a
variety of procedures performed in a subject to achieve
weight loss. Bariatric surgery refers to a surgical procedure to
alter gastrointestinal structure or function so as to affect body
weight, body composition, or energy balance regulation or
otherwise alter metabolic function. Some non-limiting
examples can be any form of gastric bypass, Roux-en-Y
gastric bypass (RYGB), biliopancreatic diversion, vertical
sleeve gastrectomy, adjustable gastric banding, vertical
banded gastroplasty, intragastric balloon therapy, gastric pli-
cation and other forms of gastric volume reduction (see also
US Pat. Pub. No. 2009/0024144 entitled “Hybrid Endo-
scopic/Laparoscopic Device For Forming Serosa To Serosa
Plications In A Gastric Cavity” filed Jul. 18, 2007, which is
hereby incorporated by reference in its entirety), Magen-
strasse and Mill, small bowel transposition, biliary diversion,
procedures involving an anastomotic connection of the gas-
trointestinal tract (e.g., jejunoileostomy, etc.), duodenal
endoluminal barrier and variations of the procedures above as
well as other methods known by those skilled in the art.

Some non-surgical examples of alternative treatments to
bariatric surgery can include hormone and neuropeptide
therapy, receptor agonists, activation of brown adipose tissue
and the use of duodenal endoluminal barrier. (See US Pat.
Pub. No. 2011/0263490 entitled “Diagnostic Methods And
Combination Therapies Involving MC4R” filed Dec. 29,
2010, which is hereby incorporated by reference in its
entirety.) The treatments can be temporary. By temporarily
performing the treatments, assessment of the efficacy of the
treatment can be made. Moreover, as the treatment can be
temporary, and possibly reversible, evaluating the efficacy of
the treatment can influence whether additional treatments
need to be performed or if the treatment alone is sufficient to
attain the desired weight loss result.

Hormone and neuropeptide therapy can also be used to
regulate or suppress appetite, increase body energy expendi-
ture, and/or decrease fat mass accumulation (McMinn, J. E.,
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Baskin, D. G. & Schwartz, M. W., Obes Rev 2000; 1:37-46;
Drazen, D. L. & Woods, S. C., Curr. Opin. Clin. Nutr. Metab.
Care 2003; 6:621-629).

Activation of brown adipose tissue (BAT) can further lead
to mobilization of fat stores within brown adipocytes to
increase fat metabolism. The controlled activation of BAT can
be optimized, leading to weight loss by reducing the stores of
triglycerides in white adipose tissue (WAT).

BAT activation can occur either directly or transcutane-
ously. Either can stimulate the sympathetic nervous system to
physiologically activate BAT. Whether BAT is activated
directly and/or transcutaneously, target areas for BAT stimu-
lation can include areas in the vicinity of BAT depots, e.g., the
nape of the neck, over the scapula, alongside the spinal cord,
and around the kidneys. Any BAT depot can be selected for
activation. In the course of treating a patient, BAT nerves can
be stimulated at any one or more BAT depots and can be
stimulated simultaneously, e.g., two or more BAT depots
being concurrently stimulated, or stimulated sequentially,
e.g., different BAT depots being stimulated at different times.
Simultaneous stimulation of BAT can help encourage more
and/or faster energy expenditure. Sequential stimulation of
BAT can help prevent the “burning out” of target nerves and
can help stimulate the creation of new BAT cells. Sequential
nerve stimulation can include stimulating the same BAT
depot more than once, with at least one other BAT depot being
activated before activating a previously activated BAT depot.

Generally, direct activation of BAT can include implanting
a device below the skin surface proximate to a BAT depot,
e.g., within a BAT depot, and activating the device to deliver
an electrical signal to the nerves innervating the BAT depot
and/or to brown adipocytes directly. BAT itself is densely
innervated, with each brown adipocyte being associated with
its own nerve ending, which suggests that stimulating the
BAT directly can target many if not all brown adipocytes and
depolarize the nerves, leading to activation of BAT. The sym-
pathetic nerves that innervate BAT can be accessed directly
through standard surgical techniques, as will be appreciated
by a person skilled in the art.

The electrical signal, whether transcutaneously or directly
delivered to BAT, can be configured in a variety of ways. The
stimulation “on” time amplitude can be higher for shorter
periods and increased or decreased for longer periods of
application. The electrical signal can have any “geometry” of
the applied voltage, e.g., square waves, ramp waves, sine
waves, triangular waves, and waveforms that contain multiple
geometries. A transcutaneous device can be used to transcu-
taneously activate BAT through a variety of sizes, shapes, and
configurations. Generally, the device can be configured to
generate and/or deliver an electrical signal to tissue at prede-
termined intervals, in response to a manual trigger by the
patient or other human, in response to a predetermined trigger
event, or any combination thereof. In an exemplary embodi-
ment, the transcutaneous device can include an electrical
stimulation patch configured to be applied to an external skin
surface and to deliver an electrical signal to tissue below the
skin surface, e.g., to underlying BAT.

Stimulation of BAT using an electrical signal is described
in further detail in US Pat. Pub. No. 2011/0270360 entitled
“Methods And Devices For Activating Brown Adipose Tissue
Using Flectrical Energy” filed Dec. 29, 2010, and stimulation
of BAT using other exemplary modes of stimulation are
described in further detail in PCT Pat. App. No. PCT/US11/
66399 entitled “Methods And Devices For Activating Brown
Adipose Tissue With Targeted Substance Delivery” filed Dec.
21, 2011, PCT Pat. App. No. PCT/US11/66358 entitled
“Brown Adipocyte Modification” filed Dec. 21, 2011, PCT
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Pat. App. No. PCT/US11/66409 entitled “Methods And
Devices For Activating Brown Adipose Tissue With Light”
filed Dec. 21,2011, and PCT Pat. App. No. PCT/US11/66415
entitled “Methods And Devices For Activating Brown Adi-
pose Tissue With Cooling” filed Dec. 21, 2011.

Genetic Indicators

As mentioned above, genetic indicators are one of the
factors that can be used in predicting outcomes for different
bariatric surgeries for a patient. It has been discovered that
subjects with certain diagnostic markers respond to therapeu-
tic interventions, such as gastric bypass surgery. A sample
with DNA can be obtained from the subject, and the DNA can
be evaluated for the presence or absence of one or more
genetic indicators. The one or more genetic indicators can be
considered in predicting outcomes for different bariatric sur-
geries, as discussed further below. Evaluating, identifying,
obtaining, and using genetic indicators in connection with
treating obesity is described in more detail in U.S. patent
application Ser. No. 13/828,809 entitled “Clinical Predictors
Of Weight Loss” filed on Mar. 14, 2013, which is incorpo-
rated herein by reference in its entirety.

Additional Indicators

Additional indicators can also be measured and used in
predicting outcomes for different bariatric surgeries for a
patient. Such indicators can include clinical measurements
obtained from the patient. Examples of clinical measure-
ments can include, but are not limited to, pre-operative BMI,
a glucose tolerance, bile acid profile, and body composition/
fat distribution of the subject. Pre-operative BMI can be
greater than 25 kg/m>.

Additional non-limiting examples of indicators include but
are not limited to height, weight, gender, age, medical history
and/or status, BMI, ethnicity, medical prescription history
and/or status, types of previously received medical treatments
for obesity (e.g., medications, BAT stimulation, gastric band-
ing, gastric bypass, sleeve gastrectomy, etc), types of medical
treatments previously received for health issues other than
obesity (e.g., medications, surgical treatments, and non-sur-
gical treatments), insurance information, diet information for
the patient, and psychological history of the patient.

Computer System

The systems and methods disclosed herein can be imple-
mented using one or more computer systems, which are also
referred to herein as digital data processing systems. Various
exemplary embodiments of computer systems are described
in U.S. Pat. No. 8,036,912 entitled “Interactive Web Based
System In Support Of Bariatric Procedures” issued Oct. 11,
2011, which is hereby incorporated by reference in its
entirety.

FIG. 1 illustrates one exemplary embodiment of a com-
puter system 100. As shown, the computer system 100 can
include one or more processors 102 which can control the
operation of the computer system 100. The processor(s) 102
can include any type of microprocessor or central processing
unit (CPU), including programmable general-purpose or spe-
cial-purpose microprocessors and/or any one of a variety of
proprietary or commercially available single or multi-proces-
sor systems. The computer system 100 can also include one or
more memories 104, which can provide temporary storage for
code to be executed by the processor(s) 102 or for data
acquired from one or more users, storage devices, and/or
databases. The memory 104 can include read-only memory
(ROM), flash memory, one or more varieties of random
access memory (RAM) (e.g., static RAM (SRAM), dynamic
RAM (DRAM), or synchronous DRAM (SDRAM)), and/or a
combination of memory technologies.
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The various elements of the computer system 100 can be
coupled to a bus system 112. The illustrated bus system 112 is
an abstraction that represents any one or more separate physi-
cal busses, communication lines/interfaces, and/or multi-
drop or point-to-point connections, connected by appropriate
bridges, adapters, and/or controllers. The computer system
100 can also include one or more network interface(s) 106,
one or more input/output (I/O) interface(s) 108, and one or
more storage device(s) 110.

The network interface(s) 106 can enable the computer
system 100 to communicate with remote devices, e.g., other
computer systems, over a network, and can be, for non-lim-
iting example, remote desktop connection interfaces, Ether-
net adapters, and/or other local area network (LAN) adapters.
The 1/0 interface(s) 108 can include one or more interface
components to connect the computer system 100 with other
electronic equipment. For non-limiting example, the 1/O
interface(s) 108 can include high speed data ports, such as
universal serial bus (USB) ports, 1394 ports, etc. Addition-
ally, the computer system 100 can be accessible to a human
user, and thus the I/O interface(s) 108 can include displays,
speakers, keyboards, pointing devices, and/or various other
video, audio, or alphanumeric interfaces. The storage
device(s) 110 can include any conventional medium for stor-
ing data in a non-volatile and/or non-transient manner. The
storage device(s) 110 can thus hold data and/or instructions in
apersistent state, i.e., the value is retained despite interruption
of power to the computer system 100. The storage device(s)
110 can include one or more hard disk drives, flash drives,
USB drives, optical drives, various media cards, and/or any
combination thereof and can be directly connected to the
computer system 100 or remotely connected thereto, such as
over a network. The elements illustrated in FIG. 1 can be
some or all of the elements of a single physical machine. In
addition, not all of the illustrated elements need to be located
on or in the same physical machine. Exemplary computer
systems include conventional desktop computers, worksta-
tions, minicomputers, laptop computers, tablet computers,
personal digital assistants (PDAs), mobile phones, and the
like.

The computer system 100 can include a web browser for
retrieving web pages or other markup language streams, pre-
senting those pages and/or streams (visually, aurally, or oth-
erwise), executing scripts, controls and other code on those
pages/streams, accepting user input with respect to those
pages/streams (e.g., for purposes of completing input fields),
issuing Hypertext Transfer Protocol (HTTP) requests with
respect to those pages/streams or otherwise (e.g., for submit-
ting to a server information from the completed input fields),
and so forth. The web pages or other markup language can be
in HyperText Markup Language (HTML) or other conven-
tional forms, including embedded Extensible Markup Lan-
guage (XML), scripts, controls, and so forth. The computer
system 100 can also include a web server for generating
and/or delivering the web pages to client computer systems.

While some embodiments are described herein in the con-
text of web pages, a person skilled in the art will appreciate
that in other embodiments, one or more of the described
functions can be performed without the use of web pages
and/or by other than web browser software. A computer sys-
tem can also include any of a variety of other software and/or
hardware components, including by way of non-limiting
example, operating systems and database management sys-
tems with or without access to a network. Although an exem-
plary computer system is depicted and described herein, it
will be appreciated that this is for sake of generality and
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convenience. In other embodiments, the computer system
may differ in architecture and operation from that shown and
described here.

Bariatric Surgery Outcome Prediction System Generally

FIG. 2 is a schematic block diagram of one exemplary
embodiment of a bariatric surgery outcome prediction system
10. The system 10 can include a plurality of modules, dis-
cussed further below, which can each be implemented using
one or more digital data processing systems of the type
described above, and in particular using one or more web
pages which can be viewed, manipulated, and/or interacted
with using such digital data processing systems. The system
10 can thus be implemented on a single computer system, or
can be distributed across a plurality of computer systems. The
system 10 also includes a plurality of databases, which can be
stored on and accessed by computer systems. It will be appre-
ciated that any of the modules or databases disclosed herein
can be subdivided or can be combined with other modules or
databases. The system 10 can be a computer-based system
configured similar to embodiments described in previously
mentioned U.S. Pat. No. 8,036,912 entitled “Interactive Web
Based System In Support Of Bariatric Procedures™ issued
Oct. 11, 2011.

Any of a variety of parties can access, interact with, con-
trol, etc. the system 10 from any of a variety of locations. For
non-limiting example, as shown in an embodiment illustrated
in FIG. 3, the system 10 can be accessible over a network 12
(e.g., overthe Internet via cloud computing) from any number
of client stations 14 in any number of locations such as a
medical facility 16 (e.g., a hospital, a medical clinic, a doc-
tor’s office, a mobile medical facility, etc.), a home base 18
(e.g., a patient’s home or office, a doctor’s home or office,
etc.), a mobile location 20, and so forth. The client station(s)
14 can access the system 10 through a wired and/or wireless
connection to the network 12. The system 10 can allow the
client station(s) 14 to upload data to the system 10 over the
network 12 and download data from the system 10 over the
network 12. In an exemplary embodiment, at least some of the
clientterminal(s) 14 can access the system 10 wirelessly, e.g.,
through Wi-Fi connection(s), 3G connections, 4G connec-
tions, etc., which can facilitate accessibility of the system 10
from almost any location in the world. As shown in FIG. 3, the
medical facility 16 includes client stations 14 in the form of a
tablet and a computer touch screen, the home base 18 includes
client stations 14 in the form of a mobile phone having a touch
screen and a desktop computer, and the mobile location 20
includes client stations 14 in the form of a tablet and a mobile
phone, but the medical facility 16, the home base 18, and the
mobile location 20 can include any number and any type of
client stations. In an exemplary embodiment, the system 10
can be accessible by a client terminal via a web address and/or
a client application (generally referred to as an “app”).

A person skilled in the art will appreciate that the system 10
can include security features such that the aspects of the
system 10 available to any particular user can be determined
based on the identity of the user and/or the location from
which the user is accessing the system. To that end, each user
can have a unique username, password, and/or other security
credentials to facilitate access to the system 10. The received
security parameter information can be checked against a data-
base of authorized users to determine whether the user is
authorized and to what extent the user is permitted to interact
with the system, view information stored in the system, and so
forth. Exemplary, non-limiting examples of parties who can
be permitted to access the system 10 include patients, poten-
tial patients, surgical technicians, surgeons, nurses, general
medical practitioners, and medical students.
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The system 10 can include a patient data input module 200,
a historical data input module 202, an outcome prediction
module 204, and a medical practitioner locator module 206,
and a seminar locator module 208. Any of the patient data
input module 200, the historical data input module 202, the
outcome prediction module 204, the medical practitioner
locator module 206, and the seminar locator module 208 can
be used independently from one another and can be used in
combination with any one or more of the other modules 200,
202, 204, 206, 208. Each of the modules 200, 202, 204, 206,
208 is discussed further below in turn. Although each of the
modules 200, 202, 204, 206, 208 is illustrated in FIG. 2 as a
single-component module, each of the modules 200, 202,
204, 206, 208 can include any number of component mod-
ules, e.g., one, two, three, etc., the same or different from any
of the other modules 200, 202, 204, 206, 208. Further, as
mentioned above, it will be appreciated that any of the mod-
ules 200, 202, 204, 206, 208, and any of their various com-
ponent modules, can be subdivided or can be combined with
other modules, including modules illustrated in FIG. 2 as
being in different ones of the modules 200, 202, 204, 206,
208.

The system 10 can also include a patient data database 300
configured to be accessible by the patient data input module
200 and to store patient data, a historical data database 302
configured to be accessible by the historical data input mod-
ule 202 and to store historical data, an educational informa-
tion database 304 configured to be accessible by the outcome
prediction module 204 and to store educational data, a medi-
cal practitioner database 306 configured to be accessible by
the medical practitioner locator module 206 and to store
medical practitioner data, and a seminar database 308 con-
figured to be accessible by the seminar locator module 208
and to store seminar data. Each of the databases 300, 302,
304, 306, 308 is discussed further below in turn with respect
to their associated modules 200, 202, 204, 206, 208. Each of
the databases 300,302, 304, 306, 308 can include any number
of component databases, e.g., one, two, three, etc., the same
or different from any of the other databases 300, 302, 304,
306, 308. As mentioned above, a person skilled in the art will
appreciate that any of the databases 300, 302, 304, 306, 308,
and any of their various component databases (if any), can be
subdivided or can be combined with other databases, includ-
ing databases illustrated in FIG. 2 as being in different ones of
the databases 300, 302, 304, 306, 308. Any portion of any of
the databases 300, 302, 304, 306, 308 can be configured to be
accessed, e.g., read from and/or written to, by any one or more
of the modules 200, 202, 204, 206, 208 and any additional
module(s) (if any). Although the system 10 in the illustrated
embodiment stores data in database(s), any of the systems
disclosed herein can store data in database(s) and/or in other
data organization structure(s).

Users of the system 10 can include patients and medical
practitioners involved with treating one or more of the
patients. In some embodiments, the system 10 can be acces-
sible by users other than patients and medical practitioners,
such as by medical students, family members of patients, etc.
Different users can have access to different portions of the
system 10, as mentioned above regarding security features.
For non-limiting example, the system 10 can be configured to
allow patients to access the patient data input module 200, the
outcome prediction module 204, the medical practitioner
locator module 206, and the seminar locator module 208, to
allow medical administrators to access only the historical data
input module 202, and to allow medical professionals and
medical students to access all of the modules 200, 202, 204,
206, 208. A user can have access to only a portion of a module,
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e.g., to only a subset of component modules within any one or
more of the modules 200, 202, 204, 206, 208.

Generally, as illustrated in FIG. 4, and as discussed in
further detail below, the system 10 can be configured to allow
patient data 400 to be input via the patient data input module
200 and historical data 402 to be input via the historical data
input module 202. The outcome prediction module 204 can
be configured to analyze 404 the input patient data 400 and
the input historical data 402 so as to output one or more
predicted outcomes of bariatric surgery 406. Optionally, the
medical practitioner locator module 206 can be configured to
analyze 404 the input patient data 400 and the input historical
data 402 so as to output one or more recommended medical
practitioners 408 for the patient, and/or the seminar locator
module 208 can be configured to analyze 404 the input patient
data 400 and the input historical data 402 so as to output one
or more recommended seminars 410 for the patient.

Patient Data Input Module

The patient data input module 200 can generally provide
users of the system 10 with an interface for entering data
regarding patients and submitting the data to the system 10.
The submitted patient data can then be used by the outcome
prediction module 204 to predict bariatric surgery outcomes
for the patient, as discussed further below.

As mentioned above, the patient data input module 200 can
be configured to read information from and/or write informa-
tion to the patient data database 300. Thus, the patient data
input module 200 can be configured to write submitted
patient data to the patient data database 300. The patient data
can be organized in any way in the patient data database 300
and/or in one or more other storage areas accessible by the
system 10. In an exemplary embodiment, patient data can be
stored in a table in the patient data database 300 such that each
patient has his/her own row or column of data populated with
datarelated to that patient. However, as will be appreciated by
a person skilled in the art, patient data can be stored in any
way.

The patient data input module 200 can be configured to
automatically gather patient data and/or can be configured to
receive manually input patient data, e.g., receive patient data
submitted thereto. In an exemplary embodiment, the patient
data input module 200 can be configured to automatically
gather data and to manually receive data, thereby maximizing
an amount of data that the system 10 can consider in evalu-
ating bariatric surgery outcomes for patients. By automati-
cally gathering patient data, the patient data input module 200
can help ensure that the most recent and comprehensive
patient data is available for analysis by the system 10, help
account for accidental omission of manual patient data entry
to the system 10, and/or help ensure that accurate patient data
is received by the system 10. By allowing manual patient data
entry, the patient data input module 200 can help allow data to
be input and considered that is more current than data avail-
able in a storage unit automatically accessible by the patient
data input module 200 and help allow input and consideration
of data not accessible through automatic data gathering.

The patient data input module 200 can be configured to
automatically gather patient data in a variety of ways. In an
exemplary embodiment, the patient data input module 200
can be configured to transmit a request for patient data infor-
mation to one or more storage units storing patient data, e.g.,
patient medical records stored at a medical facility such as a
hospital, doctor’s office, clinic, etc., patient insurance infor-
mation stored at a medical facility, insurance carrier office,
etc., and other types of patient data. In response to the request,
the one or more storage units can transmit the requested
patient data to the patient input data module 200. To help
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ensure confidentiality of patient data, any one or more secu-
rity measures can be taken in requesting and/or transmitting
the data, such as encrypting the patient data request, encrypt-
ing the transmitted patient data, authenticating the patient
data input module 200 via one or more authentication mecha-
nisms (e.g., passwords, keys, etc.), temporarily storing the
patient data for a single user session (e.g., storing the patient
data until the user who requested automatic gathering of the
patient data logs off the system 10), etc.

The patient data input module 200 can be configured to
automatically gather patient data at predetermined time inter-
vals and/or on demand (e.g., by user request after user login to
the system 10 over the network 12). The predetermined time
intervals can be preset, and can be any time interval, e.g.,
every thirty days, every six months, every day, etc. The pre-
determined time intervals can be the same for all patients or
different for different patients. For non-limiting example, the
patient data input module 200 can be configured to automati-
cally gather patient data from certain medical facilities (e.g.,
hospitals) more frequently than other medical facilities (e.g.,
clinics) because patients visiting the certain medical facilities
which provide specialized medical care can be considered to
be more likely candidates for bariatric surgery than patients
visiting the other medical facilities which provide more gen-
eralized medical care, and hence more likely users of the
system 10.

The patient data input module 200 can be configured to
receive patient data manually submitted thereto in a variety of
ways. In one embodiment, the patient data input module 200
can be implemented using one or more web pages which are
configured to receive user input and present information to a
user. In an exemplary embodiment, both patients and medical
practitioners can access at least a portion of the patient data
input module 200. In an exemplary embodiment, the patient
data input module 200 can be accessed by users via a web
interface, e.g., by connecting to the Internet via a client ter-
minal and accessing a specific web address, by launching an
app on a client terminal that accesses the system 10, etc. As
mentioned above, the users can wirelessly access the system
10, including the patient data input module 200, and can
submit the data to the system 10 via the web, e.g., by clicking
on a “submit” button on a web page.

The patient data input module 200 can be configured to
receive a variety of different types of data regarding a patient.
Non-limiting examples of patient data that can be received
(automatically and/or manually) by the patient data input
module 200 include identification data, clinical data, and
genetic data. Non-limiting examples of identification data
include a unique patient identifier (e.g., a name, a social
security number, an insurance identification code, a system
logon name, a hospital identification code), a geographic
location of the patient (e.g., country, zip code, etc.), etc.
Non-limiting examples of clinical data include a height of the
patient, a weight of the patient, a waist circumference of the
patient, a waist to hip ration of the patient, a gender of the
patient, an age of the patient, a medical history of the patient,
a medical status of the patient (e.g., a diabetes status of the
patient, a hypertension status of the patient, etc.), a patient’s
family medical history, a BMI of the patient (e.g., a current or
pre-operative BMI of the patient), medical images (e.g.,
x-ray, computed tomography (CT) scan, magnetic resonance
imaging (MRI), positron emission tomography (PET), etc.)
previously taken of the patient, an ethnicity of the patient, a
medical prescription history of the patient, a medical pre-
scription status of the patient, types of medical treatments for
obesity previously received by the patient, types of medical
treatments for health issues other than obesity previously
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received by the patient, insurance information for the patient,
diet information (e.g., caloric intake, food preferences, crav-
ings, etc.) for the patient, appetitive drive (e.g., hunger, sati-
ety, satiation, hedonic, etc.) of the patient, body composition
of' the patient, fat distribution in the patient, provocative data
(e.g., data regarding patient response to Melanocortin recep-
tor 4 (MC4R) therapy (e.g., as described in previously men-
tioned US Pat. Pub. No. 2011/0263490 entitled “Diagnostic
Methods And Combination Therapies Involving MC4R” filed
Dec. 29, 2010), an endoluminal barrier, BAT stimulation,
hormone and neuropeptide therapy, etc.) for the patient,
physiologic data (e.g., bile acids, Glucagon-like peptide-1
(GLP-1), Peptide YY (PYY) levels, gene expression, metabo-
lite panels, proteomic results, testosterone levels, etc.) for the
patient, factors associated with surgical risk (e.g., airway
risks, smoking history, prior surgical procedures in the abdo-
men, etc.), and psychological history of the patient. As will be
appreciated by a person skilled in the art, patient clinical data
can be collected in a variety of ways, such as being sampled,
provoked, etc. Non-limiting examples of genetic data include
a genetic indicator of the patient. In an exemplary embodi-
ment, the genetic indicator can include one or more of the
genetic indicators discussed in previously mentioned U.S.
patent application Ser. No. 13/828,809 entitled “Clinical Pre-
dictors Of Weight Loss” filed on Mar. 14, 2013.

The web interface configured to allow users to access the
patient data input module 200 can have a variety of configu-
rations. Users who access the system 10 may or may not be
the same person as the patient for whom the user is inputting
patient data and/or requesting predicted outcomes of bariatric
surgery. The web interface can be configured to be displayed
on a client terminal, as can any of the various web interfaces
described herein.

FIG. 5 illustrates one embodiment of a patient data web
interface 500 configured to be displayed on a client terminal
and to allow input of patient data thereto. The patient data web
interface 500 can identify one or more bariatric surgical pro-
cedures for which the input patient data can be analyzed, as
discussed further below, to predict an outcome for the patient
if the patient had that bariatric procedure performed on him/
her. In the illustrated embodiment, the identified bariatric
surgical procedures are gastric banding, sleeve gastrectomy,
and gastric bypass. Gastric banding, sleeve gastrectomy, and
gastric bypass are the most common bariatric surgical proce-
dures performed and are thus the bariatric surgical procedures
for which the most historical data can be collected. Thus, in an
exemplary embodiment, the system 10 can be configured to
predict outcomes for at least gastric banding, sleeve gastrec-
tomy, and gastric bypass. The system 10 can thus allow pre-
dicted outcomes for multiple bariatric surgical procedures,
e.g., gastric banding, sleeve gastrectomy, and gastric bypass,
to be directly compared against one another, which can help
allow users such as patients and medical practitioners to make
better, more informed decisions as to which bariatric proce-
dure may be most effective for a particular patient and thus the
bariatric procedure to pursue, at least initially, for the particu-
lar patient. Although the bariatric surgical procedures are
pre-selected in the illustrated embodiment of FIG. 5, in some
embodiments, the system 10 can be configured to allow the
user to select which one or more bariatric surgical procedures
to analyze for the particular patient whose data is input to the
system 10 and/or be configured to allow the user to select
which one or more non-surgical treatments (e.g., doing noth-
ing, diet, exercise, pharmaceutical therapy, etc.) to analyze for
the particular patient whose data is input to the system 10. By
allowing the user to select both surgical and non-surgical
treatments, the system 10 can allow the user to more fully
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evaluate different treatment options. Historical data regarding
non-surgical treatments can be gathered, stored, and analyzed
similar to that discussed herein for surgical treatments.

In the illustrated embodiment, the patient data web inter-
face 500 includes patient data entry fields including a height
field 502 (asking for height to be entered in inches, although
entry in any length unit can be requested or provided on any
patient data web interface), a weight field 504 (asking for
weight to be entered in pounds, although entry in any weight
unit can be requested or provided on any patient data web
interface), a gender field 506, an age field 508 (asking for age
to be entered in years, although entry in any time unit can be
requested or provided on any patient data web interface), a
diabetes status field 510, a hyperlipidemia (high blood cho-
lesterol level) status field 512, a bipolar disorder diagnosis
field 514, and a pre-surgery BMI field 516. Diabetes is often
a disease afflicting obese patients and is also a disease which
has a causal treatment or cure relationship with at least some
bariatric surgical procedures, as discussed in, e.g., U.S. patent
application Ser. No. 13/828,809 entitled “Clinical Predictors
Of Weight Loss” filed on Mar. 14, 2013, and in Schauer et al.
“Bariatric Surgery versus Intensive Medical Therapy in
Obese Patients with Diabetes.” New England Journal of
Medicine 2012; 366(17):1567-1576. Thus, requesting and
receiving information regarding a patient’s diabetes status
can allow the system 10 to provide predicted outcomes for the
patient’s diabetes, in addition to at least predicted outcomes
for weight loss and/or BMI reduction, following one or more
bariatric procedure(s).

The patient data web interface 500 also includes a post-
surgery time field 518 (asking for time to be entered in
months, although entry in any time unit can be requested or
provided) in which a user can enter a length of time post-
surgery at which the system 10 provides a predicted patient
outcome. In some embodiments, a post-surgery time is not
requested from a user because the system 10 can be config-
ured to provide analysis at one or more predetermined post-
surgery times, e.g., 1 month, 3 months, 6 months, 9 months,
12 months, 18 months, 24 months, 36 months, 48 months, 60
months, 72 months, 84 months, 96 months, 108 months, 120
months, etc. Having predetermined post-surgery time(s) can
help the system 10 analyze data faster, which can improve a
user experience by reducing a wait time for predicted out-
come results, and/or can facilitate consideration of historical
surgical outcome data, which is typically gathered at prede-
termined time intervals that can correspond to the system’s
predetermined post-surgery times. In an exemplary embodi-
ment, the system 10 can be configured to provide analysis at
a plurality of predetermined post-surgery times, such as at
each of 1 month, 3 months, 6 months, 9 months, 12 months,
18 months, 24 months, 36 months, 48 months, 60 months, 72
months, 84 months, 96 months, 108 months, 120 months, and
one or more 12 month increments thereafter, which can allow
both short term and long term predicted bariatric surgery
results to be available for analysis by the system 10 and
display to the user.

Any one or more of the fields 502, 504, 506, 508, 510, 512,
514,516, 518 of the patient data web interface 500 can, as can
any field of any web interface provided by the system 10,
allow data entry thereto in any number of ways, as will be
appreciated by a person skilled in the art, such as by text box,
radio button, push button, drop-down menu, list box, check
box, cycle button, etc. Similarly, any web interface provided
by the system 10 can allow data entry thereto in any number
of ways.

Any one or more of the fields 502, 504, 506, 508, 510, 512,
514, 516, 518 can, as can any field of any web interface
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provided by the system 10, be configured to be exclusively
automatically populated with patient data (such as if the
patient data input module 200 is configured to automatically
retrieve patient data from the patient data database 300 (e.g.,
retrieve patient data previously entered by the user into the
system 10 and saved in the patient data database 300, retrieve
patient data from one or more remote storage units, retrieve
patient data from the patient data database 300 previously
automatically retrieved by the patient data input module 200
according to a predetermined data retrieval schedule, etc.)),
exclusively manually populated with patient data (such as if
the patient data input module 200 is not configured to auto-
matically retrieve patient data or to conserve processing
resources), or to be manually or automatically populated.

The patient data web interface 500 can, as can any web
interface provided by the system 10, be configured to allow
user access to one or more educational materials stored in the
educational information database 304 in any number of ways.
In the illustrated embodiment, the patient data web interface
500 is configured to allow a user to select, e.g., scroll over,
click on an hourglass icon thereon, etc., one or more of a
gastric banding information box 520, a sleeve gastrectomy
information box 522, and a gastric bypass information box
524. The information boxes 520, 522, 524 each identify its
associated procedure by name and show an image of the
procedure’s manipulation of a stomach, which can help the
user easily, visually distinguish between the different surgical
procedures. However, the information boxes 520, 522, 524
can each include more or less information, same or different
from one another. In response to the user selecting one or
more ofthe boxes 520,522, 524, the patient data input module
200 can be configured to retrieve one or more educational
materials related to the selected procedure(s) from the edu-
cational information database 304 and cause the educational
materials and/or links thereto to be displayed on the patient
data web interface 500 directly, on the patient data web inter-
face 500 in a pop-up box, on another web interface, etc. The
system 10 can therefore be configured to help educate the user
about different bariatric surgery options. Non-limiting
examples of educational materials include links to informa-
tional web pages stored in the system 10 (e.g., in the educa-
tional information database 304), links to third party educa-
tional websites, lists of or links to journal articles or books,
educational video of a surgical procedure that is stored in the
system 10 (e.g., in the educational information database 304),
links to and/or copies of medical device product brochures
(e.g., brochures stored electronically in the system 10), sta-
tistics regarding a number of bariatric procedures performed
over a last “X”” amount of time and/or in a certain geographic
region, brief description (text, audio, and/or video) of typical
steps of a bariatric surgical procedure, brief description (text,
audio, and/or video) of typical post-surgery recovery and
treatment following a bariatric surgical procedure, etc.

FIG. 6 illustrates another embodiment of a patient data web
interface 600 configured to be displayed on a client terminal
and to allow input of patient data thereto. The patient data web
interface 600 can include a patient data input area 602 and a
surgical procedure data input area 604. The patient data input
area 602 can allow user input thereto of data related to a
patient. In the illustrated embodiment, the patient data input
area 602 includes patient data entry fields including an age
field 606, a gender field 608, a height field 610, a weight field
612, a race field 614, a diabetic status field 616, a hyperten-
sion status field 618, a medical diagnosis/treatment field 620,
and a medication status field 622. The diabetic status field 616
can allow the user to indicate whether the patient has Type 1
or Type 2 diabetes and, if so, indicate any medications the
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patient is taking for the diabetes. Various types of medications
may affect which bariatric surgical procedures are appropri-
ate for a patient because some medications, diabetes-related
medications as well as other medications such as psychiatric/
neurological medications, steroid hormones, progestational
steroids, antihyperactive agents, and antihistamines, may
have adverse effects if taken in conjunction with medications
typically taken by patients who will or have had a certain type
of bariatric surgical procedure. See, e.g., “Obesity Treatment
Guide: A reference for assessing and treating overweight and
obese patients,” Physician Handout available from Bariatric
Times website at <http://bariatrictimes.com/about/> (ac-
cessed Sep. 19, 2012). The hypertension status field 618 can
allow the user to indicate whether the patient has hyperten-
sion and, if so, indicate any medications the patient is taking
for the hypertension. Hypertension is often a disease afflict-
ing obese patients and is also a disease which has a causal
treatment or cure relationship with at least some bariatric
surgical procedures. See, e.g., Buchwald et al., “Bariatric
surgery: a systematic review and meta-analysis.” JAMA.
2004.292(14):1724-37. Thus, requesting and receiving infor-
mation regarding a patient’s hypertension status can allow the
system 10 to provide predicted outcomes for the patient’s
hypertension, in addition to at least predicted outcomes for
weight loss and/or BMI reduction, following one or more
bariatric procedure(s).

The surgical procedure data input area 604 can allow user
input thereto of data related to bariatric surgical procedure(s)
for which the user desired to see predicted outcome(s). The
surgical procedure data input area 604 can allow user input
thereto of data related to bariatric surgical procedures. In the
illustrated embodiment, the surgical procedure data input
area 604 includes bariatric surgery data entry fields including
a bariatric procedure selection field 624, a bariatric procedure
comparison selection field 626, a post-surgery time field 628,
and a post-surgery weight outcome selection field 630. The
bariatric procedure selection field 624 and the bariatric pro-
cedure comparison selection field 626 can allow the user to
select one or more bariatric surgical procedures of particular
interest to the user, which can help provide more meaningful
information to the user and/or can help reduce processing
time in predicting surgical outcomes for the patient because
fewer surgical procedures may be considered than a maxi-
mum number of procedures available for analysis. The post-
surgery weight outcome selection field 630 can allow a user to
select whether patient weight lost, e.g., pounds lost, and/or
total patient weight are predicted by the system 10, e.g., by the
outcome prediction module 204, and displayed to the user.

The patient data web interface 600 can be configured to
allow user access to one or more educational materials stored
in the educational information database 304 by providing an
educational information box 632 configured to be clicked or
otherwise selected by the user to access educational materi-
als. In the illustrated embodiment, the user clicking or other-
wise selecting the educational information box 632 causes the
user to access via link another portion of the system 10,
although as mentioned above, educational materials can be
provided in any way.

FIG. 7 illustrates another embodiment of a patient data web
interface 700 configured to be displayed on a client terminal
and to allow input of patient data thereto. In the illustrated
embodiment, the patient data web interface 700 includes
patient data entry fields including a height field 702 in drop-
down menu form and a weight field 704 in text box form.

FIGS. 8-10 illustrate another embodiment of a patient data
web interface 800 configured to be displayed on a client
terminal and to allow input of patient data thereto. FIG. 9
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illustrates the patient data web interface 800 having patient
data input thereto for a first patient, and FIG. 10 illustrates the
patient data web interface 800 having patient data input
thereto for a second patient. The input patient data in FIGS. 9
and 10 are non-limiting examples and do not correspond to
any particular actual patient.

The patient data web interface 800 can include a personal
information input area 802 in which a user can input personal
information regarding a patient, a current (medical) condi-
tions area 804 in which a user can input current (medical)
conditions of a patient, and a current medications area 806 in
which a user can input current medications being taken by
and/or prescribed to a patient. The different areas 802, 804,
806 can each be configured to include a plurality of data entry
fields. In the illustrated embodiment, the personal informa-
tion input area 802 includes personal information data entry
fields including an age field 808, a gender field 810, a height
field 812, a weight field 814, a race field 816, and an ethnicity
field 818; the current (medical) conditions area 804 includes
a list 820 of medical conditions (asthma/COPD, depression,
diabetes (Type 2), GERD/histal hernia, hyperlipidemia,
hypertension, knee/hip/back surgery, liver disease, obst sleep
apnea, other breathing difficulties, etc.) that the user can
indicate (e.g., by Yes/No radio button selection, by drop-
down menu selection, etc.) as being a medical condition of the
patient or not; and the current medications area 806 includes
a list 822 of medical conditions (depression, diabetes (Type
2), hyperlipidemia, hypertension (e.g., diuretics, alpha block-
ers, beta blockers, c-channel blockers, etc.) which can be
treated by medication that the user can indicate (e.g., by
Yes/No radio button selection, by drop-down menu selection,
etc.) as being treated by a medication currently being taken
and/or prescribed to the patient. All of the medical conditions
in the list 820 can be medical conditions that bariatric surgery
can affect, e.g., improve a diagnosis thereof, and that can have
predicted outcomes calculated and displayed therefor. Alter-
natively, one or more of the medical conditions in the list 820
can be medical conditions that bariatric surgery is not known
to affect, e.g., is not known to affect a diagnosis thereof,
and/or is not known to have a strong correlation with, e.g., is
not known to affect a diagnosis thereof, and that does not have
predicted outcomes calculated and displayed therefor. In an
exemplary embodiment, the list 820 can include one or more
medical conditions that bariatric surgery can affect and one or
more of the medical conditions that bariatric surgery is not
known to affect and/or is not known to have a strong correla-
tion with. By including one or more medical conditions that
bariatric surgery is not known to affect and/or is not known to
have a strong correlation with along with one or more medical
conditions that bariatric surgery can affect, the list 820 itself
can help improve a user’s understanding of the different
medical conditions in the list 820, thereby helping to improve
accuracy of the user’s selections in the list 820 and accordant
analysis thereof. For non-limiting example, asthma is not
known to have a strong correlation with bariatric surgery, but
by including asthma in the list 820 along with breathing
difficulties, which is known to be affected by bariatric sur-
gery, a user will be less likely to select “breathing difficulties”
as a problem of a patient if asthma is the patient’s only
breathing problem. The system 10 can thus not calculate and
present predicted “breathing difficulty” outcomes if
“asthma,” but not “breathing difficulties,” is selected.

Fields having numerical inputs can be configured to accept
data in one or more units and be configured to automatically
convert the data input in one of the units to the other units. If
input values are outside of a range for the system 10 (e.g., a
height entered beyond a predetermined threshold indicating
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an upper height limit which adult humans do not presently
exceed, etc.), the system 10 can be configured to display an
error message indicating an appropriate corrective action,
e.g., entering a new number, removing a decimal point, etc.
For non-limiting example, weight entered in pounds in a
pounds data field in the weight field 814 can be automatically
converted to weight in kilograms, and a kilograms data field
in the weight field 814 can be automatically populated. For
another non-limiting example, height entered in feet and
inches in feet and inches data fields in the height field 812 can
be automatically converted to height in centimeters, and a
centimeters data field in the height field 812 can be automati-
cally populated.

Any of the fields in any of the areas 802, 804, 806 can be
configured to accept only predetermined answers thereto,
e.g., not be a text box in which a user can enter any text. The
input data can therefore be one of a plurality of possible user
selections, thereby allowing the system 10 to accurately iden-
tify and analyze input data. In the illustrated embodiment, the
race field 816, the ethnicity field 818, and selected portions of
the list 822 of medical conditions (depression, diabetes (Type
2), and hyperlipidemia) allow predetermined answers by pro-
viding drop-down menus of possible answers that can be
selected by a user, and the gender field 810, the list 820 of
medical conditions, and selected portions of the list 822 of
medical conditions being treated by a medication allow pre-
determined answers by providing radio buttons in which a
user can only select one for each field 810 and above-identi-
fied list 820, 822 item.

The patient data web interface 800 can include a submitter
824 configured to allow user inputs to the areas 802, 804, 808
to be submitted to the system 10. The submitter 824 in the
illustrated embodiment includes a clickable button marked
“GO,” but any text (e.g., “OK,” “submit,” “calculate,” etc.)
can be on the button. Further, the submitter need not be a
clickable button, as will be appreciated by a person skilled in
the art, but can be any submission mechanism, such as a check
box, an audio command receiver, a user movement detector
for a touch pad or touch screen, etc.

In some embodiments, a user’s selection of a predeter-
mined answer, e.g., “yes” from “yes/no,” inputting a check
box next to a particular medical condition, etc., can be con-
figured to trigger display and/or activation of one or more
additional fields for the user to complete. For non-limiting
example, selecting a particular medical condition as being an
affliction of a patient can trigger display and/or activation of
a medication field for that particular medical condition in
which the user can indicate any medications being taken to
treat the particular medical condition. For another non-limit-
ing example, indicating that a patient is currently taking a
medication can trigger display and/or activation of a time
field in which the user is prompted to enter how long (e.g.,
number of days, weeks, months, years, etc.) the patient has
been taking the medication. Similarly, in some embodiments,
a user’s entry of certain text in a text box can trigger display
and/or activation of one or more additional fields for the user
to complete. For non-limiting example, a user entering an age
in a predetermined range can trigger a first set of one or more
questions appropriate for that age range, and a user entering
an age in another predetermined range can trigger a second,
different set of one or more questions appropriate for that age
range.

In some embodiments, a user’s selection of a predeter-
mined answer or entry of certain text in a text box can cause
predetermined information to be displayed on the patient data
web interface. For non-limiting example, user entry of a
patient’s height and a patient’s weight can trigger display of
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the patient’s BMI (i.e., wt/(ht)?) on the patient data web
interface. If the patient’s weight is not entered in kilograms
and/or if the patient’s height is not entered in meters, the
system 10 can be configured to convert the entered weight
and/or height to the appropriate unit for calculation of BMI in
which a person’s body weight in kilograms is divided by the
square of his or her height in meters (i.e., wt/(ht)*). For
another non-limiting example, user entry of a patient’s height
in one unit, e.g., feet/inches, can trigger display of the
patient’s height in one or more other height units, e.g., centi-
meters, meters, etc.

Historical Data Input Module

The historical data input module 202 can generally provide
users of the system 10 with an interface for entering data
regarding previously performed bariatric surgeries and sub-
mitting the data to the system 10. The submitted patient data
can then be used by the outcome prediction module 206 to
predict bariatric surgery outcomes for a patient, as discussed
further below.

As mentioned above, the historical data input module 202
can be configured to read information from and/or write infor-
mation to the historical data database 302. Thus, the historical
data input module 202 can be configured to write submitted
historical data to the historical data database 302. The histori-
cal data can be organized in any way in the historical data
database 302 and/or in one or more other storage areas acces-
sible by the system 10.

The historical data input module 202 can be configured to
automatically gather historical data and/or can be configured
to receive manually input historical data, e.g., receive histori-
cal data submitted thereto. In an exemplary embodiment, the
historical data input module 202 can be configured to auto-
matically gather data and to manually receive data, thereby
maximizing an amount of data that the system 10 can consider
in evaluating bariatric surgery outcomes for patients. By auto-
matically gathering patient data, the historical data input
module 202 can help ensure that the most recent and compre-
hensive data is available for analysis by the system 10, help
account for accidental omission of manual historical data
entry to the system 10, and/or help ensure that accurate his-
torical data is received by the system 10. By allowing manual
historical data entry, the historical data input module 202 can
help allow data to be input and considered that is more current
than data available in a storage unit automatically accessible
by the historical data input module 202 and help allow input
and consideration of data not accessible through automatic
data gathering.

The historical data input module 202 can be configured to
automatically gather historical data in a variety of ways. In an
exemplary embodiment, the historical data input module 202
can be configured to transmit a request for historical data
information to one or more storage units storing historical
data, e.g., clinical trial data stored at a medical facility such as
a hospital, doctor’s office, clinic, etc., insurance reimburse-
ment information stored at a medical facility, insurance car-
rier office, Thomson Reuters MarketScan®, etc., joint regis-
try data, Longitudinal Assessment of Bariatric Surgery
(LABS) data, Bariatric Outcomes Longitudinal Database
(BOLD), Premier hospital database, MedAssets data,
Ingenix/I3 data, Gesinger data, MedPar data, HCUP data,
national health care databases (e.g., databases indexed by the
International Society for Pharmacoeconomics and Outcomes
Research (ISPOR) such as the National Institute of Statistics
and Censuses database of Argentina and the National Health
and Wellness Survey database of France) (available at ISPOR
website at  <http://www.ispor.org/DigestOfintDB/Coun-
tryListaspx> (accessed Sep. 19, 2012)), and other types of
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historical data. Relevant historical data (e.g., data related to
specific bariatric surgical procedures, data related to specific
post-surgery complications, data related to specific comor-
bidities, etc.) can be identified in and retrieved from stored
historical data, e.g., stored in an external database, in a variety
of' ways, as will be appreciated by a person skilled in the art,
such as by identifying and retrieving data associated with a
specific International Classification of Diseases (ICD) code
(e.g., a specific ICD-9 code) or a specific Current Procedural
Terminology (CPT) code. In response to the request, the one
or more storage units can transmit the requested historical
data to the historical data input module 202. To help ensure
confidentiality of historical data, any one or more security
measures can be taken in requesting and/or transmitting the
data, such as encrypting the historical data request, encrypt-
ing the transmitted historical data, authenticating the histori-
cal data input module 202 via one or more authentication
mechanisms (e.g., passwords, keys, etc.), storing data in the
historical data database 302 without any specific patient iden-
tifiers (e.g., data not being associated with a particular patient
name, patient identification code, etc.), etc.

The historical data input module 202 can be configured to
automatically gather historical data at predetermined time
intervals and/or on demand (e.g., by user request after user
login to the system 10 over the network 12). The predeter-
mined time intervals can be preset, and can be any time
interval, e.g., every thirty days, every six months, every day,
etc. The predetermined time intervals can be the same for all
types of historical data or different for different types of
historical data. For non-limiting example, the historical data
input module 202 can be configured to automatically gather
historical data from certain medical facilities (e.g., hospitals)
more frequently than other medical facilities (e.g., clinics)
because patients visiting the certain medical facilities which
provide specialized medical care can be considered to be
more likely candidates for bariatric surgery than patients vis-
iting the other medical facilities which provide more gener-
alized medical care, and hence more likely users ofthe system
10.

The historical data input module 202 can be configured to
receive historical data manually submitted thereto in a variety
of'ways. In one embodiment, the historical data input module
202 can be implemented using one or more web pages which
are configured to receive user input and present information
to a user. In an exemplary embodiment, medical practitioners
but not patients can access at least a portion of the historical
data input module 202. In an exemplary embodiment, the
historical data input module 202 can be accessed by users via
aweb interface, e.g., by connecting to the Internet via a client
terminal and accessing a specific web address, by launching
an app on a client terminal that accesses the system 10, etc. As
mentioned above, the users can wirelessly access the system
10, including the historical data input module 202, and can
submit the data to the system 10 via the web, e.g., by clicking
on a “submit” button on a web page. For non-limiting
example, historical data can be manually entered by one or
more medical professionals performing a check-up on a
patient previously having had bariatric surgery performed
thereon by entering the patient’s check-up data into a com-
puter system maintaining patient data. The computer system
can be the system 10 or another system configured to com-
municate with the system 10. The patient’s check-up data can
thus be stored in the historical data database 302.

The historical data input module 202 can be configured to
receive a variety of different types of historical data regarding
previously performed bariatric surgeries. Non-limiting
examples of historical data that can be received (automati-
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cally and/or manually) by the historical data input module
202 include an amount of weight lost by a patient having had
a bariatric surgery performed thereon, a change in one or
more medical conditions for a patient having had a bariatric
surgery performed thereon, a change in one or more medica-
tions being taken by a patient having had a bariatric surgery
performed thereon, any follow-up surgical procedures having
been performed on a patient having had a bariatric surgery
performed thereon, and a genetic indicator of a patient having
had a bariatric surgery performed thereon. In an exemplary
embodiment, the genetic indicator can include one or more of
the genetic indicators associated with obesity discussed in
previously mentioned U.S. patent application Ser. No.
13/828,809 entitled “Clinical Predictors Of Weight Loss”
filed on Mar. 14, 2013. Historical data can be received as
being associated with a specific type of bariatric surgery,
thereby allowing the historical data to be analyzed by the
outcome prediction module 204 in relation to that specific
type of bariatric surgery, and as associated a specific set of
patient characteristics, thereby allowing the historical data to
be analyzed by the outcome prediction module 204 in relation
to other patients having the same or a same subset of those
characteristics.

Any of the types of historical data can be received for
different time points after a patient has a bariatric surgery
performed thereon. In an exemplary embodiment, types of
historical data can be received for predetermined times after a
patient has a bariatric surgery performed thereon, e.g., six
months after, twelve months after, etc. The data can therefore
be more effectively analyzed by being more accurately sta-
tistically compared against other data. The predetermined
times can correspond to typical post-surgery check-up times,
which are typically every six months or every twelve months.
For non-limiting example, historical data can be collected
indicating how much weight patients lost 1 month, 3 months,
6 months, 9 months, 12 months, 18 months, 24 months, 36
months, 48 months, 60 months, 72 months, 84 months, 96
months, 108 months, 120 months, etc. after having has a
bariatric procedure performed thereon. In this way, historical
data can be collected regarding a plurality of patients each
having has the same type of bariatric procedure performed
thereon, each of the patients.

The web interface configured to allow users to access the
historical data input module 202 can have a variety of con-
figurations and can generally be configured similar to any of
the web interfaces discussed above for the patient data input
module 200.

Outcome Prediction Module

The outcome prediction module 204 can generally provide
users of the system 10 with an interface for receiving one or
more predicted outcomes of bariatric surgery for a patient.
Various predictive analyses can be performed by the outcome
prediction module 204, and various models can be used in
performing the predictive analyses.

In general, predictive models require good databases, e.g.,
collections of reliable data. Non-limiting examples of char-
acteristics of a good database for the outcome prediction
module 204 include longitudinal patient data and large data
sets. How “large” the data set should be to ensure sound
predictions depends on a strength of correlations. Longitudi-
nal data generally includes data both before and after surgery
with a sufficient number of points in between, e.g., a statisti-
cally significant number of points in between, and includes
inputs and outputs in sufficient numbers, e.g., statistically
significant numbers, to determine correlations. Non-limiting
examples of longitudinal data include clinical measures (e.g.,
pre-op weight, weight at time of surgery, weight at multiple
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time points after surgery, etc.), genetic measures, provocative
measures, physiological measures, and economic measures
(e.g., pre-op costs, surgical cost, length of hospital stay, post-
op care, long term follow up, time out of work, etc.). Non-
limiting examples of inputs include height, weight, BMI,
medication usage, medical history, gender, education level,
capacity for physical activity, and labs. Non-limiting
examples of outputs include weight change, medication
usage, medical history, labs, and costs.

With access to a good database, which can include one or
more separate databases, the outcome prediction module 204
can be configured to identify if correlations can be deter-
mined between potential inputs and outputs. In an exemplary
embodiment, the outcome prediction module 204 can be con-
figured to perform this identification without bias, in an
agnostic way to let the data from the database(s) reveal what
the correlations are. A non-limiting example of a correlation
includes % WC (percent weight change) correlating more
strongly to pBMI (patient BMI) than % EBWL (percent
excess body weight loss).

The predictive model(s) used by the outcome prediction
module 204 can be created in a variety of ways. In general, as
will be appreciated by a person skilled in the art, with aknown
set of variables that have strong correlations, these variables
can be modeled (e.g., equations can be developed that relate
input variables to output variables), and coefficients to these
equations can be determined by fitting the models to a set of
data set aside to “train” the model. Non-limiting examples of
predictive models that can be used by the outcome prediction
module 204 include predictive models of weight change out-
comes after bariatric surgery, comorbidity changes after bari-
atric surgery, morbidity and mortality rates after surgery, and
monetary cost associated with surgery. A plurality of predic-
tive models (e.g., any two or more of predictive models of
weight change outcomes after bariatric surgery, comorbidity
changes after bariatric surgery, morbidity and mortality rates
after surgery, and monetary cost associated with surgery) can
be personalized on a patient by patient basis and can be used
to inform treatment decisions between, e.g., health care phy-
sician (e.g., surgeon, primary care physician, referring phy-
sician (endocrinologist, OB/GYN, etc.), etc.) and patient;
hospital and health care physician; and health care physician,
patient, and insurance company.

The model(s) used by the outcome prediction module 204
can be validated, as will be appreciated by a person skilled in
the art. In general, with a model with a best-fit set of coeffi-
cients, a “test” set of data can be used to validate the predictive
capabilities of the model. Using the input data from the “test”
set as inputs to the models, outputs can be calculated and
compared to the actual outputs. A comparison can be made
between the predicted outcomes and the actual outcomes in
the “test” set to determine how well the models are able to
predict outcomes. If they meet a threshold of closeness, the
model can be considered validated.

In an exemplary embodiment, the outcome prediction
module 204 can be configured to provide a user of the system
10 with at least one predicted outcome for each of a plurality
of different bariatric surgical procedures for a patient, thereby
facilitating comparison between the different bariatric surgi-
cal procedures. In other words, the outcome prediction mod-
ule 204 can be configured to facilitate comparison between
different possible outcomes of different bariatric surgeries for
a patient, thereby helping the user determine which, if any, of
the bariatric surgeries may be valuable to pursue as a treat-
ment option for the patient.

Non-limiting examples of outcomes that the outcome pre-
diction module 204 can be configured to predict include
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amount of weight loss after bariatric surgery, weight after
bariatric surgery, decreased comorbidities after bariatric sur-
gery, and decreased adverse events after bariatric surgery. In
an exemplary embodiment, the one or more predicted out-
comes provided by the outcome prediction module 204 indi-
cate predicted outcomes for at least one weight-based factor.
Non-limiting examples of weight-based factors include
parameterization factors such as weight loss (e.g., pounds
lost), target weight (e.g., patient weight in pounds), percent
excess weight loss, percent weight change, and percent
change in BMI, operationalization factors such as continuous
and at various cutoff ranges up to 100% (e.g., achieving 50%
weight lost), and time point factors such as time post-surgery
(e.g., 1 month, 3 months, 6 months, 9 months, 12 months, 18
months, 24 months, 36 months, 48 months, 60 months, 72
months, 84 months, 96 months, 108 months, 120 months,
etc.) and nadir weight. “Nadir weight” as used herein is
defined as the lowest weight achieved after at least ten months
of surgery without coexisting debilitating illness or use of
weight lowering medications. Predicted outcomes for non-
weight loss factors, such as predicted outcomes of bariatric
surgery on comorbidities, procedure monetary cost (total and/
or co-payment), follow-up cost (e.g., gastric band adjust-
ments, etc.), insurance reimbursement, and risks (e.g., intra-
operative, perioperative, long term, etc.) and types of
complications associated with bariatric surgery, can be pro-
vided similarly with parameterization factors, operationaliza-
tion factors, and/or time point factors, e.g., predicted out-
comes for comorbidities as a percent remission or reduction
post-surgery, predicted outcomes for comorbidities at each of
one or more time points, etc.

As mentioned above, the user of the system 10 can be the
patient, a medical practitioner treating the patient, or another
user, such as a family member of the patient, a medical stu-
dent, etc. The outcome prediction module 204 can thus pro-
vide information to a variety of people for a variety of differ-
ent purposes. For non-limiting example, the outcome
prediction module 204 can allow a patient to self-evaluate
different bariatric surgical procedures, which can help edu-
cate the patient about real-world consequences of different
bariatric surgical procedures. The patient can therefore ask
medical practitioners more informed questions and/or can
have more realistic expectations of outcomes of bariatric
surgery. The outcome prediction module 204 can allow a
patient to evaluate an actual outcome of a bariatric surgical
procedure performed on the patient by inputting “before”
patient data to the system 10. The patient can then compare
the predicted outcome(s) of the bariatric surgery provided by
the outcome prediction module 204 with actual results of the
patient’s bariatric surgery. The patient can thus evaluate
whether weight loss and/or other target results are being
achieved, which can help the patient modify their post-sur-
gery treatment plan and/or consult their medical practitioner
for help in modifying their post-surgery treatment plan, and/
or which can help manage the patient’s expectations regard-
ing the surgery’s outcome. Weight is not always quickly lost
after bariatric surgery, but the surgery can nevertheless be an
effective treatment for obesity by gradually causing weight
loss after the surgery. However, if weight is not quickly lost
following bariatric surgery, a patient can sometimes become
discouraged and stop following their post-surgery treatment
plan as planned by a medical practitioner, which can prevent
the patient from realizing a best outcome of the surgery. Thus,
the outcome prediction module 204 can help manage patient
expectations following surgery and, thus, help the patient lose
weight. For another non-limiting example, the outcome pre-
diction module 204 can allow a medical practitioner to evalu-
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ate an actual outcome of a bariatric surgical procedure per-
formed on a patient by inputting “before” patient data to the
system 10. The medical practitioner can then compare the
predicted outcome(s) of the bariatric surgery provided by the
outcome prediction module 204 with actual results of the
patient’s bariatric surgery. The medical practitioner can thus
evaluate whether weight loss and/or other target results are
being achieved, which can help the medical practitioner
determine whether to modify the patient’s post-surgery treat-
ment plan to achieve different weight loss results.

The outcome prediction module 204 can be configured to
read information from and/or write information to any one or
more of the databases 300, 302, 304, 306, 308. In an exem-
plary embodiment, the outcome prediction module 204 can
be configured to write information to the patient data database
300, such as predicted outcome results for patients. In other
words, the outcome prediction module 204 can be configured
to store predicted outcome results in the system 10, thereby
allowing a user to retrieve saved predicted outcome results for
future consultation, e.g., to allow a patient and medical prac-
titioner to discuss the predicted outcome results in person, to
facilitate comparison of post-surgery results with pre-surgery
predicted outcome results, to allow a user to modify some
input patient data without having to re-enter data in all patient
data input fields, etc.

The outcome prediction module 204 can be configured to
generate predicted outcomes of bariatric surgery in a variety
of ways. In an exemplary embodiment, the outcome predic-
tion module 204 can be configured to input patient data
regarding a patient entered via the patient data input module
200 and/or stored in the patient data database 300 to a model
configured to compare the input patient data to arrive at one or
more predicted outcomes for each of one or more different
bariatric surgical procedures. The model can be based on
historical data and include an equation with coefficients based
on historical data, with the input patient data being plugged in
as input variables in the equation. Development and use of
models and equations is also discussed above. As will be
appreciated by a person skilled in the art, a model can include
any one or more of stratified univariate analysis, multivariable
regression models, generalized linear models, and other data
mining techniques on multiple data sets. Multivariable mod-
els can be based on a variety of variable selection techniques
such as forward selection, stepwise selection, backward
elimination, least angle regression, all-possible subsets, fully
saturated, Bayesian, and any another advanced selection
algorithm. Variable selection within these techniques can be
based on a variety of statistical measures such as F-tests, the
chi-square score statistic, residual mean square error (MSE),
coefficient of multiple determination (R2), adjusted coeffi-
cient of multiple determination (AdjR2), Akaike’s informa-
tion criterion (AIC), Hannan and Quinn information criterion
(HQ), Schwarz criterion (BIC), and Mallow’s Cp. In another
exemplary embodiment, the outcome prediction module 204
can be configured to input patient data regarding a patient
entered via the patient data input module 200 and/or stored in
the patient data database 300 and input historical data entered
via the historical data input module 201 and/or stored in the
historical data database 302 to a model configured to compare
the input patient data and the input historical data to arrive at
one or more predicted outcomes for each of one or more
different bariatric surgical procedures. Inputting historical
data can take more time and/or use more processing resources
than using an equation based on historical data, but inputting
historical data may allow for more recently gathered histori-
cal data to be considered in the analysis performed by the
outcome prediction module 204.
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The web interface configured to allow users to access the
outcome prediction module 204 can have a variety of con-
figurations. The web interface providing one or more pre-
dicted outcomes can include a graphical display (e.g.,
image(s) and, optionally, text). The web interface can, how-
ever, provide one or more predicted outcomes as a text-only
display. In an exemplary embodiment, the predicted
outcome(s) can be displayed in one or more graphs, e.g., bar
graphs, line graphs, pie graphs, etc., as graphs can typically be
easily understood by non-medically trained users as well as
by medically trained users.

The web interface providing one or more predicted out-
comes can display predicted outcomes for each of a plurality
of different types of bariatric surgery on a single web page,
thereby facilitating comparison between the different types of
bariatric surgery. Each of the predicted outcomes displayed
on a single web page can be for a same predetermined time
following bariatric surgery (post-surgery time), which can
help differences and similarities in predicted outcomes for the
different types of surgeries be readily identified.

The web interface providing one or more predicted out-
comes can be the same web interface configured to allow
input of patient data thereto, e.g., after a user submits patient
data such as by clicking a “submit” button on a web interface,
predicted outcomes can be displayed on the web interface.
The user can thus be able to view a comprehensive collection
of data, including the input patient data and the predicted
outcomes. In some embodiments, a subset of the input patient
data can be displayed on a same web interface as the predicted
outcomes. The subset of the input patient data can include at
least the patient’s input weight and/or the patient’s BMI.
Being able to view the patient’s input weight and/or BMI
along with predicted outcomes of the patient’s post-surgery
weight and/or post-surgery BMI can help make viewing the
predicted outcomes more meaningful. Alternatively, the web
interface providing one or more predicted outcomes can be a
separate web interface from the interface configured to allow
input of patient data thereto, e.g., after a user submits patient
data such as by clicking a “submit” button on a patient data
web interface, a predicted outcomes web interface can be
displayed. Providing less information on the web interface,
e.g., displaying the predicted outcomes without displaying
the input patient data, can help make the web interface less
cluttered and thus easier for the user to view.

FIGS. 11-35 illustrate various embodiments of predicted
outcome web interfaces configured to be displayed on a client
terminal and to indicate one or more predicted outcomes of
one or more different types of bariatric surgery. As mentioned
above, the predicted outcome web interface can be displayed
concurrently with input patient data, such as in a potential
post surgery results area 526 of the patient data web interface
500 of FIG. 5. The post surgery results area 526 in the illus-
trated embodiment has a progress bar 528 therein. As will be
appreciated by a person skilled in the art, the progress bar 528
can indicate an amount of outcome prediction analysis under-
taken, e.g., the striped portion, and/or an amount remaining,
e.g., the unstriped portion, and can be replaced by a predicted
outcome web interface when the outcome prediction module
204 finishes the outcome prediction outcome analysis. As will
be appreciated by a person skilled in the art, progress can be
indicated in other ways, e.g., with a throbber, with a textual
display of progress by percent, etc., or progress can not be
indicated at all.

A predicted outcome web interface 1100 of FIG. 11 illus-
trates predicted outcomes for a plurality of different types of
bariatric surgery (gastric banding, sleeve gastrectomy, and
gastric bypass), but as mentioned above, any web interface
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disclosed herein can display predicted outcomes for any num-
ber of different bariatric surgeries and any type of bariatric
surgery. The number and types can be predetermined, as in the
illustrated embodiment of FIGS. 5 and 8-11 in which gastric
banding, sleeve gastrectomy, and gastric bypass are predeter-
mined, or the number and types can be user-selected, such as
in the embodiment of FIG. 6 including the surgical procedure
data input area 604.

The predicted outcome web interface 1100 of FIG. 11
illustrates predicted outcomes at a user-selected time as
entered in the post-surgery time field 518 and as shown in a
time legend 1102, which in the illustrated embodiment is
twenty-four months. However, as mentioned above, pre-
dicted outcomes can be determined and displayed for difter-
ent time periods post-surgery and can be user-selected time
periods or predetermined time periods.

The predicted outcome web interface 1100 of FIG. 11
displays predicted outcomes for weight-based factors includ-
ing patient weight and patient BMI. Thus, for each of the
different types of bariatric surgeries, the predicted outcome
web interface 1100 indicates the patient’s predicted weight
and the patient’s predicted BMI at the selected time period. In
the illustrated embodiment, the patient’s predicted weight
and the patient’s predicted BMI after 24 months are illus-
trated graphically as being no more than about 185 Ibs. and no
more than about 31 for gastric banding, no more than about
165 1bs. and no more than about 32 for sleeve gastrectomy,
and no more than about 165 1bs. and no more than about 32 for
gastric bypass. For ease of comparison, the patient’s weight
as entered in the weight field 504 and the patient’s BMI as
entered in the pre-surgery BMI field 516 are displayed on the
predicted outcome web interface 1100 adjacent each pre-
dicted weight and BMI, respectively. The user can thus easily
visually observe predicted changes in the patient’s weight
and BMI for each of the different surgical procedures.

A predicted outcome web interface 1200 of FIG. 12 illus-
trates predicted outcomes for a plurality of predetermined
different types of bariatric surgery (gastric banding, sleeve
gastrectomy, and gastric bypass). The predicted outcome web
interface 1200 illustrates predicted outcomes at a user-se-
lected time, e.g., as entered in the post-surgery time field 518
and as shown in a time legend 1202, which in the illustrated
embodiment is twelve months.

The predicted outcome web interface 1200 displays pre-
dicted outcomes for a weight-based factor including patient
weight. The predicted outcome web interface 1200 displays
predicted patient weight in different formats than how pre-
dicted patient weight is displayed in the predicted outcome
web interface 1100 of FIG. 11. In the predicted outcome web
interface 1200 of FIG. 12, predicted weight loss for gastric
banding is shown as a degree of confidence that the patient
will lose at least “X”” amount of weight, where the degree of
confidence in the illustrated embodiment is 90% and where
“X” in the illustrated embodiment is about 20 Ibs, predicted
weight loss for sleeve gastrectomy is shown as a predicted
possible range of weight loss, where the predicted possible
range in the illustrated embodiment is about 40-50 pounds,
and predicted weight loss for gastric bypass is shown as a
predicted minimum amount of weight loss, where the pre-
dicted minimum amount is about 40 pounds. Although pre-
dicted outcomes for the different types of surgeries are dis-
played in different ways on the predicted outcome web
interface 1200, as for any of the predicted outcome web
interfaces disclosed herein, predicted outcomes for different
types of surgeries displayed on a same web interface can be
displayed in any way, same or different from any of the other
types of surgeries on the same web interface.
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A predicted outcome web interface 1300 of FIG. 13 illus-
trates predicted outcomes for a plurality of predetermined
different types of bariatric surgery (gastric banding, sleeve
gastrectomy, and gastric bypass). The predicted outcome web
interface 1300 illustrates predicted outcomes at a user-se-
lected time, e.g., as entered in the post-surgery time field 518
and as shown in a time legend 1302, which in the illustrated
embodiment is twenty-four months.

The predicted outcome web interface 1300 displays pre-
dicted outcomes for weight-based factors including patient
weight and patient BMI. The predicted outcome web inter-
face 1300 displays predicted patient weight in a different
format than patient weight is displayed in the predicted out-
come web interfaces 1100, 1200 of FIGS. 11 and 12. In the
predicted outcome web interface 1300 of FIG. 13, predicted
weight loss and predicted BMI for each of the different types
of surgical procedures is shown, respectively, as a predicted
range of weight loss and as a predicted range of BMI. In the
illustrated embodiment, the patient’s predicted weight and
the patient’s predicted BMI after 24 months are illustrated
graphically as being in a range of about 165-185 Ibs. and ina
range of about 27-31 for gastric banding, in a range of about
155-165 1bs. and in a range of about 26-27 for sleeve gastrec-
tomy, and in a range of about 155-165 lbs. and in a range of
about 26-27 for gastric bypass. Any of the ranges can be
indicated as having a certain degree of confidence determined
by the outcome prediction module 204, such as the predicted
ranges for weight loss and BMI for gastric banding which are
indicated in the illustrated embodiment as having a 60%
confidence.

A predicted outcome web interface 1400 of FIG. 14 illus-
trates predicted outcomes for a plurality of predetermined
different types of bariatric surgery (gastric banding, sleeve
gastrectomy, and gastric bypass). The predicted outcome web
interface 1400 illustrates predicted outcomes at a user-se-
lected time, e.g., as entered in the post-surgery time field 518
and as shown in a time legend 1402, which in the illustrated
embodiment is twenty-four months.

The predicted outcome web interface 1400 displays pre-
dicted outcomes for a weight-based factor including patient
weight. The predicted outcome web interface 1400 displays
predicted patient weight in a different format than patient
weight is displayed in the predicted outcome web interfaces
1100, 1200, 1300 of FIGS. 11-13. In the predicted outcome
web interface 1400 of FIG. 14, multiple predicted weight
losses are shown for each of the different types of surgical
procedures, each predicted weight loss being associated with
a certain degree of confidence determined by the outcome
prediction module 204. In the illustrated embodiment, the
patient’s predicted weight after 24 months is illustrated
graphically for gastric banding as being at least 20 Ibs. with an
80% degree of confidence, at least 30 Ibs. with a 50% degree
of confidence, and at least 40 lbs. with a 30% degree of
confidence; for sleeve gastrectomy as being at least 40 1bs.
with an 80% degree of confidence, at least 60 lbs. with a 50%
degree of confidence, and at least 75 Ibs. with a 30% degree of
confidence; and for gastric bypass as being at least 40 1bs.
with an 80% degree of confidence, at least 60 lbs. with a 50%
degree of confidence, and at least 80 Ibs. with a 30% degree of
confidence.

A predicted outcome web interface 1500 of FIG. 15 illus-
trates predicted outcomes for one type of bariatric surgery
(which can be any type). The predicted outcome web inter-
face 1500 displays predicted outcomes for a weight-based
factor including patient weight loss. In the illustrated embodi-
ment, the patient’s predicted weight loss is illustrated graphi-
cally as being at least x lbs. with a 50%-xx % degree of
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confidence, at least y 1bs. with a 50% degree of confidence,
and at least z Ibs. with a 50%+yy % degree of confidence. The
weight values X, y, and z can be any values predicted by the
outcome prediction module 204, with input patient data
including at least the patient’s weight. The values “xx % and
“yy %’ can each be any percentage value less than 50% such
that each confidence level is over 0% and less than 100%. In
an exemplary embodiment, xx=yy. Weight loss or other
weight-based factor could be display with a 0% confidence or
with a 100% confidence, but such extreme confidence levels
are typically rare in statistical analyses.

A predicted outcome web interface 1600 of FIG. 16 illus-
trates predicted outcomes for one type of bariatric surgery
(which can be any type) similar to the interface 1500 of FIG.
15. However, the predicted outcome web interface 1600 of
FIG. 16 displays predicted percentages of excess weight loss
(EWL) for the patient post-surgery. As will be appreciated by
aperson skilled in the art, EWL is a traditional metric used to
evaluate outcome of a bariatric surgical procedure. In the
illustrated embodiment, the patient’s predicted EWL percent-
age is illustrated graphically as being at least a with a 50%-xa
% degree of confidence, at least b with a 50% degree of
confidence, and at least ¢ with a 50%+xc % degree of confi-
dence. The EWL values a, b, and ¢ can be any values predicted
by the outcome prediction module 204, with input patient
data including at least the patient’s weight. The values “xa %”
and “xc %” can each be any percentage value less than 50%
such that each confidence level is over 0% and less than
100%. In an exemplary embodiment, xa=xc.

The embodiments of predicted outcome web interfaces
illustrated in FIGS. 11-16 display predicted outcomes for
weight-based factors. As mentioned above, web interfaces
can additionally or alternatively display predicted outcomes
for non-weight-based factors, e.g., bariatric surgery’s effect
on one or more comorbidities, risks and types of complica-
tions during and/or after bariatric surgery, bariatric surgery’s
effect on one or more medications, bariatric surgery’s antici-
pated monetary cost, monetary cost savings, etc. Each of the
comorbidities having a predicted outcome therefor can cor-
respond to comorbidities identified by the patient data input
module 200 as being associated with the patient, e.g., by
being entered into a patient data web interface as a condition
of'the patient, by being stored in the patient data database 300
as being a condition of the patient, etc. In this way, only
comorbidities relevant to the patient can be analyzed by the
outcome prediction module 204 and displayed on the pre-
dicted outcome web interface, thereby helping to target infor-
mation to the patient, helping to reduce the patient’s confu-
sion about surgery’s effects, and/or reducing processing time
of the outcome prediction module 204. Similarly, if the
patient data web interface is configured to receive user selec-
tion of one or more types of bariatric surgery of interest to the
patient, risks and types of complications during and/or after
bariatric surgery can be analyzed by the outcome prediction
module 204 and displayed on the predicted outcome web
interface only for the user-selected type(s) of bariatric sur-
gery. FIGS. 17-35 illustrate various embodiments of pre-
dicted outcome web interfaces displaying predicted out-
comes for non-weight-based factors.

A predicted outcome web interface 1700 of FIG. 17 illus-
trates predicted outcomes for a plurality of different types of
bariatric surgery (gastric banding, sleeve gastrectomy, and
gastric bypass). The predicted outcome web interface 1700 of
FIG. 17 illustrates predicted outcomes at a user-selected time
as entered in the post-surgery time field 518 and as shown in
a time legend 1702, which in the illustrated embodiment is
twenty-four months. The predicted outcome web interface
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1700 displays predicted outcomes for non-weight-based fac-
tors including potential post surgery results on one or more
co-morbid conditions. Thus, for each of the different types of
bariatric surgeries, the predicted outcome web interface 1700
indicates the patient’s predicted remission post surgery for
each of at least one comorbidity. In the illustrated embodi-
ment, the patient’s predicted comorbidity remissions after 24
months are illustrated graphically for gastric banding as being
47.0% for type 2 diabetes, 43.2% for high blood pressure,
78.5% for high cholesterol, and 91.8% for obstructive sleep
apnea; for sleeve gastrectomy as being 56.0% for type 2
diabetes, 46.0% for high blood pressure, 43.2% for high
cholesterol, and 60.0% for obstructive sleep apnea; and for
gastric bypass as being 83.7% for type 2 diabetes, 67.5% for
high blood pressure, 94.9% for high cholesterol, and 80.4%
for obstructive sleep apnea.

A predicted outcome web interface 1800 of FIG. 18 illus-
trates predicted outcomes for a plurality of different types of
bariatric surgery (laparoscopic adjustable gastric banding
(LAGB), vertical sleeve gastrectomy (VSG), and Roux en-Y
gastric bypass (RYGB)). The predicted outcome web inter-
face 1800 of FIG. 18 displays predicted outcomes for non-
weight-based factors including potential post surgery reduc-
tions on one or more co-morbid conditions and potential post
surgery results on one or more medications. In the illustrated
embodiment, the patient’s predicted reductions in comorbidi-
ties are illustrated graphically (on the right side of each sur-
gery type’s respective results area 1802, 1804, 1806) for each
of LAGB, VSG, and RYGB as being about 60% for type 2
diabetes mellitus (T2DM), about 70% for hypertension,
about 50% for hyperlipidemia, about 38% for gastroesoph-
ageal reflux disease (GERD), about 50% for breathing diffi-
culties, and about 67% for sleep apnea. In the illustrated
embodiment, the patient’s predicted reductions in medica-
tions are illustrated graphically (on the left side of each sur-
gery type’s boxed-in area) for each of LAGB, VSG, and
RYGB as being about 60% for T2DM insulin, about 70% for
T2DM drug, about 50% for hypertension drug “A”, and about
67% for hypertension drug “B.” FIG. 19 illustrates a close-up
view of the LAGB results area 1802.

A predicted outcome web interface 2000 of FIG. 20 illus-
trates predicted outcomes for one type of bariatric surgery
(can be any type). The predicted outcome web interface 2000
of FIG. 20 displays predicted outcomes for non-weight-based
factors including potential post surgery reductions on one or
more co-morbid conditions and potential post surgery results
on one or more medications. In the illustrated embodiment,
the patient’s predicted reductions in comorbidities are illus-
trated graphically as being about 50% for T2DM, about 38%
for hypertension, about 60% for hyperlipidemia, about 72%
for GERD, about 60% for breathing difficulties, and about
40% for sleep apnea; and the patient’s predicted reductions in
medications are illustrated graphically as being about 40%
for T2DM insulin, about 50% for T2DM drug, about 40% for
hypertension drug “A”, and about 60% for hypertension drug
«»

A predicted outcome web interface 2100 of FIG. 21 illus-
trates predicted outcomes for one type of bariatric surgery
(can be any type) similar to the predicted outcome web inter-
face 2000 of FIG. 20. The predicted outcome web interface
2100 of FIG. 21, however, greys out one or more comorbidi-
ties and/or one or more medications not relevant to the
patient, e.g., not selected as being a condition of the patient
via a patient data web interface. In the illustrated embodiment
of FIG. 21, the patient’s predicted reductions in comorbidities
are illustrated graphically as being about 50% for T2DM and
about 40% for sleep apnea; and the patient’s predicted reduc-
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tions in medications are illustrated graphically as being about
40% for T2DM insulin and about 50% for T2DM drug.
Comorbidities hypertension, hyperlipidemia, GERD, and
breathing difficulties are greyed out, and medications hyper-
tension drug “A” and hypertension drug “B” are greyed out.
As will be appreciated by a person skilled in the art, instead of
greying out comorbidities, medications, and/or other factors
(weight-based or non-weight-based) not relevant to the
patient, a predicted outcome web interface can otherwise
obscure them (e.g., blurring, strikethrough, etc.) or can not
show those factor(s) at all. FIG. 22 illustrates a predicted
outcome web interface 2200 similar to the web interface 2100
of FIG. 21 except that comorbidities and medications not
relevant to the patient are not shown at all.

A predicted outcome web interface 2300 of FIG. 23 illus-
trates predicted outcomes for one type of bariatric surgery
(can be any type). The predicted outcome web interface 2300
of FIG. 23 displays predicted outcomes for non-weight-based
factors including potential post surgery reductions on one or
more co-morbid conditions and potential post surgery results
on one or more medications. In the illustrated embodiment,
the patient’s predicted reductions in comorbidities are illus-
trated graphically at the same amounts as in FIG. 20; and the
patient’s predicted reductions in medications are illustrated
graphically as being about 53% for T2DM insulin, about 78%
for T2DM drug, about 67% for hypertension drug “A”, and
about 75% for hypertension drug “B.” A predicted outcome
web interface can provide an overall prediction as to chances
of medication being eliminated entirely post surgery for each
ailment for which the patient is taking at least one medication.
The predicted outcome web interface 2300 of FIG. 23 indi-
cates a 30% chance that T2DM medications will be elimi-
nated and a 60% chance that hypertension medications will
be eliminated.

A predicted outcome web interface 2400 of FIG. 24 illus-
trates predicted outcomes for one type of bariatric surgery
(can be any type). The predicted outcome web interface 2400
illustrates predicted outcomes at a plurality of times post-
surgery. The plurality of times can be predetermined, or the
times can be user-selected, e.g., entered in a post-surgery time
field of a patient data web interface. Although four post-
surgery times are shown in the illustrated embodiment, any
number of post-surgery times can be shown. Similarly,
although the post-surgery times in the illustrated embodiment
are six months, twelve months, eighteen months, and twenty-
four months, any post-surgery times can be displayed. The
predicted outcome web interface 2400 of FIG. 24 displays
predicted outcomes for a non-weight-based factor including
potential post surgery results on one or more medications at
each of the plurality of post-surgery times. In the illustrated
embodiment, the patient’s predicted reductions in medica-
tions for each of T2DM insulin, T2DM drug, hypertension
drug “A,” and hypertension drug “B” are illustrated graphi-
cally as being 30% after 6 months, 40% after 12 months, 50%
after 18 months, and 60% after 24 months. When a pointer,
e.g., a cursor, a stylus point, etc., on the predicted outcome
web interface 2400 selects one of the medications, such as by
hovering over one of the medications, the selected medication
data can be made prominent to the user in one or more of
color, contrast, transparency, etc. In the illustrated embodi-
ment, T2DM is selected and is made prominent by greying
out a remainder of the medications.

A predicted outcome web interface 2500 of FIGS. 25-27
illustrates predicted outcomes for a plurality of different types
of bariatric surgery (gastric banding, sleeve gastrectomy, and
gastric bypass). FIG. 25 illustrates a top of the predicted
outcome web interface 2500, FIG. 26 shows the predicted
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outcome web interface 2500 scrolled down from FIG. 25, and
FIG. 27 shows the predicted outcome web interface 2500
scrolled down from FIG. 26.

The predicted outcome web interface 2500 of FIG. 25
shows predicted outcomes for the first patient of FIG. 9. In
other words, the outcome prediction module 204 can deter-
mine the predicted outcomes shown in the predicted outcome
web interface 2500 of FIG. 25 based on the patient data input
for the first patient, as well as on historical data stored in the
historical data database 302 determined by the outcome pre-
diction module 204 to most closely correspond to the first
patient. For non-limiting example, the outcome prediction
module 204 can be configured to query the historical data
stored in the historical data database 302 for data related to
previously performed gastric banding, sleeve gastrectomy,
and gastric bypass surgeries (or whatever bariatric surgery/
surgeries are selected for analysis) on patients, at the time of
their respective surgeries, having the same age as the first
patient (or in an age range including the first patient’s age),
having the same gender as the first patient, having a same
height as the first patient (or in a height range including the
first patient’s height), having a same weight as the first patient
(or in a weight range including the first patient’s weight),
having the same race as the first patient, having the same
ethnicity as the first patient, having the same current condi-
tions as the first patient, and having the same current medi-
cations as the first patient. The outcome prediction module
204 can be configured to consider data for patients that are not
an exact match with the first patient, e.g., patients not having
the exact same age (or age range), gender, height (or height
range), etc. as the first patient. Thus, the outcome prediction
module 204 can be configured to account for situations in
which no exact matches are found for the first patient in the
historical data database 302 and can be configured to have a
larger sample of data for analysis than if only exact patient
data matches were considered in determining predicted out-
comes.

A non-limiting example of a method to account for a situ-
ation where no exact match or matches is found is to create
models and algorithms using one or more of the modeling
techniques described above that model the correlations
between one or more inputs and a desired output. In this way,
a group of inputs can be collected as input into one or more
models to calculate one or more outputs. The outputs can be
displayed to the user in one or more of the ways described
herein.

The predicted outcome web interface 2500 of FIG. 25
illustrates predicted outcomes at a user-selected time as
entered in a post-surgery time field 2502, which in the illus-
trated embodiment is twelve months. The time in the post-
surgery time field 2502 can be user-selected in any way, such
as by drop-down menu as shown in FIGS. 25 and 28. The
outcome prediction module 204 can be configured to deter-
mine predicted outcomes for each possible time period avail-
able for selection in the post-surgery time field 2502, which
can allow predicted results to be quickly displayed on the
predicted outcome web interface 2500 when the user selects
one of the time periods. Alternatively, the outcome prediction
module 204 can be configured to determine predicted out-
comes for only the time period selected in the post-surgery
time field 2502, which can allow for faster display of initial
predicted results to the user. The outcome prediction module
204 can be configured to store, e.g., in the patient data data-
base 200, determined predicted outcomes for a selected time,
thereby allowing the outcome prediction module 204 to
retrieve the stored results rather than recalculate the results,
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should the user switch between different time periods and
re-select one or more previously selected time periods.

The predicted outcome web interface 2500 of FIG. 25
displays predicted outcomes for weight-based factors and for
non-weight-based factors. The weight-based factor for which
predicted outcomes are displayed in FIG. 25 includes weight
lost, e.g., predicted amount of weight to be lost the selected
amount of time (e.g., 12 months) after bariatric surgery. Con-
fidence levels are also shown for each predicted weight loss.
In the illustrated embodiment, the patient’s predicted weight
loss after twelve months is illustrated graphically for gastric
banding as at least 14 1bs. at 80% confidence, at least 34 1bs.
at 50% confidence, and at least 55 1bs. at 20% confidence; for
sleeve gastrectomy as at least 52 1bs. at 80% confidence, at
least 72 lbs. at 50% confidence, and at least 93 Ibs. at 20%
confidence; and for gastric bypass as at least 42 Ibs. at 80%
confidence, at least 67 Ibs. at 50% confidence, and at least 93
Ibs. at 20% confidence. Stated differently, the patient is pre-
dicted to have an 80% chance of losing at least 14 Ibs., a 50%
chance of losing at least 34 1bs., and a 20% chance of losing
at least 55 1bs. with a gastric band twelve months after sur-
gery; an 80% chance of losing at least 52 1bs., a 50% chance
of'losing at least 72 Ibs., and a 20% chance of losing at least
93 1bs. with a vertical sleeve gastrectomy twelve months after
surgery; and an 80% chance of losing at least 42 lbs., a 50%
chance of losing at least 67 1bs., and a 20% chance of losing
at least 93 Ibs. with a gastric bypass twelve months after
surgery.

FIG. 29 illustrates a portion of a predicted outcome web
interface 2500 displaying predicted outcomes for weight lost
at a different selected post-surgery time, 24 months in this
illustrated embodiment as shown in the post-surgery time
field 2502. In the illustrated embodiment, the patient’s pre-
dicted weight loss after 24 months is illustrated graphically
for gastric banding as at least 4 Ibs. at 80% confidence, at least
39 Ibs. at 50% confidence, and at least 74 lbs. at 20% confi-
dence; for sleeve gastrectomy as at least 34 lbs. at 80% con-
fidence, at least 72 1bs. at 50% confidence, and at least 1101bs.
at 20% confidence; and for vertical sleeve gastrectomy as not
being available. A predicted outcome may not be available if
a threshold amount of historical data does not exist for the
outcome prediction module 204 to analyze, e.g., if historical
data is not available at all for a particular bariatric surgical
procedure at a certain amount of time post-surgery, if histori-
cal data is not available for at least “X” number of previous
surgeries performed on patients determined by the outcome
prediction module 204 to correspond to the patient, if an
algorithm that correlates patient inputs to patient outcomes is
not sufficiently accurate or able to be validated, etc.

As shown in FIGS. 25 and 30, the predicted outcome web
interface 2500 can be configured to display predicted out-
comes for at least one additional weight-based factor, e.g.,
weight improvement over time, potential weight, etc., such as
by user-selection of a weight improvement link 2504 and/or
by user-selection of a weight factor in a weight factor field
2512. The weight factors in the weight factor field 2512 can
be user-selected in any way, such as by drop-down menu as
shown in FIGS. 25 and 30. The weight factor field 2512 is
selected as “Pounds Lost” in FIGS. 25-27, so the predicted
outcome web interface 2500 displays predicted outcomes for
weight lost as discussed above. The weight factor field 2512
is selected as “Potential Weight” in FIG. 31, so a predicted
outcome web interface 2500" displays predicted outcomes
for potential weight. Confidence levels are also shown for
each predicted potential weight. In the illustrated embodi-
ment, the patient’s predicted potential weight after twelve
months is illustrated graphically for gastric banding as not
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more than 211 1bs. at 80% confidence, not more than 191 Ibs.
at 50% confidence, and not more than 170 Ibs. at 20% confi-
dence; for gastric bypass as not more than 173 lbs. at 80%
confidence, not more than 153 Ibs. at 50% confidence, and not
more than 132 Ibs. at 20% confidence; and for sleeve gastrec-
tomy as not more than 183 Ibs. at 80% confidence, not more
than 158 1bs. at 50% confidence, and not more than 132 1bs. at
20% confidence. Actual weight numbers are often used in
setting post-surgery goals by patients, so displaying total
weight instead of weight loss can help a user better under-
stand how each of the procedures relates to the patient’s
post-surgery weight goals.

Referring again to the predicted outcome web interface
2500 of FIGS. 25-27, the non-weight based factors displayed
on the predicted outcome web interface 2500 include poten-
tial post surgery reductions of one or more medications. As
shown in FIG. 26, the patient’s predicted medication reduc-
tions after 12 months are illustrated graphically for gastric
banding as being 35% for type 2 diabetes and 54% for hyper-
tension; for gastric bypass as being 70% for type 2 diabetes
and 78% for hypertension; and for sleeve gastrectomy as not
being available. The patient’s predicted medication stoppage
after 12 months are illustrated graphically for gastric banding
as being 35% for type 2 diabetes and 34% for hypertension;
for gastric bypass as being 70% for type 2 diabetes and 57%
forhypertension; and for sleeve gastrectomy as being 52% for
type 2 diabetes and 61% for hypertension. Any one or more
predicted outcomes can be identified as being estimated
based on one or more particular factors, such as the predicted
medication stoppage for gastric bypass, which in the illus-
trated embodiment is identified as being estimated based on
data collected from published literature.

As shown in FIGS. 26 and 27, the predicted outcome web
interface 2500 also displays potential risks associated with
each of gastric banding, vertical sleeve gastrectomy, and gas-
tric bypass. The same types of modeling techniques can be
used to calculate personalized predictions for each case.

As mentioned above, any outcome prediction web inter-
face can be configured to allow user access to one or more
educational materials stored in the educational information
database 304. In the embodiment illustrated in FIG. 26, the
predicted outcome web interface 2500 is configured to allow
a user to select, e.g., click on, one or more of a gastric band
risks link 2506, a gastric bypass risks link 2508, and a gastric
sleeve risks link 2510 to learn more about various risks asso-
ciated with the different procedures.

A predicted outcome web interface 3200 of FIGS. 32-34
illustrates predicted outcomes for a plurality of difterent types
of bariatric surgery (gastric banding, sleeve gastrectomy, and
gastric bypass). FIG. 32 illustrates a top of the predicted
outcome web interface 3200, FIG. 33 shows the predicted
outcome web interface 3200 scrolled down from FIG. 32, and
FIG. 34 shows the predicted outcome web interface 3200
scrolled down from FIG. 33. The predicted outcome web
interface 3200 is similar to the predicted outcome web inter-
face 2500 of FIGS. 25-27 except that the predicted outcome
web interface 3200 of FIGS. 32-34 shows predicted outcomes
for the second patient of FIG. 10. In the illustrated embodi-
ment, the patient’s predicted weight loss after twelve months
is illustrated graphically for gastric banding as at least 28 1bs.
at 80% confidence, at least 49 Ibs. at 50% confidence, and at
least 70 lbs. at 20% confidence; for gastric bypass as at least
84 Ibs. at 80% confidence, at least 105 1bs. at 50% confidence,
and at least 126 1bs. at 20% confidence; and for sleeve gas-
trectomy as at least 67 1bs. at 80% confidence, at least 93 lbs.
at 50% confidence, and at least 118 1bs. at 20% confidence. As
shown in FIG. 33, the patient’s predicted medication reduc-
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tions after 12 months are illustrated graphically for gastric
banding as being 34% for hyperlipidemia; for gastric bypass
as being 67% for hyperlipidemia; and for sleeve gastrectomy
as being 50% for hyperlipidemia. As also shown in FIG. 33,
the patient’s predicted diagnosis improvements after 12
months are illustrated graphically for gastric banding as being
69% for sleep apnea; for gastric bypass as being 78% for sleep
apnea; and for sleeve gastrectomy as being 91% for sleep
apnea.

FIG. 35 illustrates predicted outcomes for an additional
weight-based factor, weight improvement over time, for each
of the bariatric procedures in respective graphs 3202, 3204,
3206. The additional weight-based factor can be displayed
based on, e.g., user-selection of a weight improvement link
3208, and can be similarly hidden, e.g., subsequent user-
selection of the weight improvement link 3208.

Medical Practitioner Locator Module

The medical practitioner locator module 206 can generally
provide users of the system 10 with an interface for receiving
notice of one or more medical practitioners having experience
with one or more types of bariatric surgery. Determining who
of many medical practitioners has experience in bariatric
procedure(s) in which a patient is interested can be difficult
for individuals to figure out without lengthy research. The
medical practitioner locator module 206 can therefore help
easily and quickly direct the user to medical practitioner(s)
who may be able to provide examination, consultation, treat-
ment, etc. for a patient. Additionally, a patient is typically
interested in finding medical practitioner(s) who are geo-
graphically nearby. The medical practitioner locator module
206 can help the user identify nearby, experienced medical
practitioner(s).

The medical practitioner locator module 206 can be con-
figured to read information from and/or write information to
any one or more of the databases 300, 302, 304, 306, 308. In
an exemplary embodiment, the medical practitioner locator
module 206 can be configured to read information from and/
or write information to the medical practitioner database 306.
In other words, the medical practitioner locator module 206
can be configured to store information regarding multiple
medical practitioners in the medical practitioner database
306, thereby allowing identification of a subset of the medical
practitioners that may be of assistance to a user of the system
10 by gathering information from the medical practitioner
database 306.

Medical practitioner data can be organized in any way in
the medical practitioner database 306 and/or in one or more
other storage areas accessible by the system 10. The medical
practitioner locator module 206 can be configured to auto-
matically gather medical practitioner data and/or can be con-
figured to receive manually input medical practitioner data,
e.g., receive medical practitioner data submitted thereto. In an
exemplary embodiment, the medical practitioner locator
module 206 can be configured to automatically gather data.
By automatically gathering medical practitioner data, the
medical practitioner locator module 206 can help ensure that
the most recent and comprehensive data is available, help
ensure that only accredited or otherwise validated medical
practitioners are included in the medical practitioner database
306, help account for accidental omission of manual medical
practitioner data entry to the system 10, and/or help ensure
that medical practitioner data is received by the system 10.
The medical practitioner locator module 206 can, however,
additionally or alternatively allow manual medical practitio-
ner data entry, which can help allow data to be input and
considered that is more current than data available in a storage
unit automatically accessible by the medical practitioner
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locator module 206 and help allow input and consideration of
data not accessible through automatic data gathering.

The medical practitioner locator module 206 can be con-
figured to automatically gather medical practitioner data in a
variety of ways and at a variety of times, similar to the auto-
matic data gathering of the patient data input module 200 and
the historical data input module 202 discussed above. The
medical practitioner locator module 206 can be configured to
receive medical practitioner data manually submitted thereto
in a variety of ways, also similar to the manual data gathering
of the patient data input module 200 and the historical data
input module 202 discussed above.

The medical practitioner locator module 206 can be con-
figured to receive a variety of different types of medical
practitioner data regarding medical practitioners. Non-limit-
ing examples of medical practitioner data that can be received
(automatically and/or manually) by the medical practitioner
locator module 206 include name, address, office hours, hos-
pital affiliation, types of accepted insurance, types of bariatric
surgical procedures previously performed, volume of bariat-
ric surgical procedures previously performed, cost, years in
practice, etc. Medical practitioners can sign up to be included
in the medical practitioner locator database 306 and/or can be
included as a result of a public search for medical practitioner
information (Internet, etc.). The medical practitioners can be
organized in the medical practitioners database 306 by, e.g.,
zip code.

The medical practitioner locator module 206 can be con-
figured to identify medical practitioners for a user of the
system 10 in a variety of ways. In an exemplary embodiment,
the medical practitioner locator module 206 can be config-
ured to receive as input a geographic location. The geographic
location can be input automatically, e.g., by geographic loca-
tion app on a mobile device, identification of an Internet
Protocol (IP) address accessing the medical practitioner loca-
tor module 206, etc. Alternatively or additionally, the geo-
graphic location can be input manually, e.g., by user data
entry onto a GUI, etc., such as in a geographic location field
706 on the patient data web interface 700 of FIG. 7. The
geographic location field 706 can be configured to accept
geographic location in any one or more formats, such as by
zip code, state, city, street address, etc.

Based on the patient’s geographic location, the medical
practitioner locator module 206 can be configured to identify
medical practitioners to the user of the system 10 by deter-
mining which, if any, medical practitioners stored in the
medical practitioners database 306 are within a certain geo-
graphic area. As will be appreciated by a person skilled in the
art, the geographic area can be defined in a variety of ways,
such as within the input geographic location, within a certain
number of miles, kilometers, etc. from the input geographic
location, etc. If the medical practitioner locator module 206
does not identify any medical practitioners within the geo-
graphic area, the medical practitioner locator module 206 can
be configured to provide alternate medical practitioners
within an expanded geographic area near the input geo-
graphic location, e.g., expand the search area from within a
ten mile radius to within a fifty mile radius. The alternate
medical practitioners can be provided by default, or the user
of the system 10 can be given an option for expanding the
medical practitioners search.

In addition to considering the input geographic location,
the medical practitioner locator module 206 can be config-
ured to identify medical practitioners for the user of the sys-
tem 10 based on one or more bariatric procedures the user has
selected, e.g., via a patient data web interface, as being of
particular interest to the user. The medical practitioners data-
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base 306 can thus determine which medical practitioners, if
any, are within the geographic area and have experience in the
selected bariatric procedure(s). If the medical practitioner
locator module 206 does not identify any medical practitio-
ners within the geographic area that have the selected proce-
dure experience, the medical practitioner locator module 206
can be configured to provide alternate medical practitioners
having the selected experience within an expanded geo-
graphic area near the input geographic location. The alternate
medical practitioners can be provided by default, or the user
of the system 10 can be given an option for expanding the
medical practitioners search.

FIGS. 36-38 illustrate one embodiment of a medical prac-
titioner web interface 3600 configured to be displayed on a
client terminal and to identify medical practitioners to a user
of the system 10. FIGS. 36-38 display identified medical
practitioners to a user as at <http://www.realize.com/> (ac-
cessed Sep. 19, 2012). FIG. 36 illustrates a top of the medical
practitioner web interface 3600, FIG. 37 shows the medical
practitioner web interface 3600 scrolled down from FIG. 36,
and FIG. 38 shows the medical practitioner web interface
3600 scrolled down from FIG. 37. The medical practitioner
web interface 3600 shows medical practitioners identified as
being in the state of “Ohio” as entered in the geographic
location field 706 on the patient data web interface 700 of
FIG. 7.

Seminar Locator Module

The seminar locator module 208 can generally provide
users of the system 10 with an interface for receiving notice of
one or more seminars regarding bariatric surgery. Educa-
tional seminars regarding bariatric surgery are regularly
scheduled in various geographic locations since bariatric sur-
gery can be a complicated, daunting topic for untrained per-
sons to become familiar with on their own and, sometimes,
even with the assistance of their regular doctor, who may not
have much or any experience with bariatric surgery. The
seminar locator module 208 can help the user determine if any
seminars are upcoming that the user may want to attend
and/or may want to suggest to someone else to attend.

The seminar locator module 208 can be configured to read
information from and/or write information to any one or more
of the databases 300, 302, 304, 306, 308. In an exemplary
embodiment, the seminar locator module 208 can be config-
ured to read information from and/or write information to the
seminar database 308. In other words, the seminar locator
module 208 can be configured to store information regarding
multiple seminars in the seminar database 308, thereby allow-
ing identification of a subset of the seminars that may be of
assistance to a user of the system 10 by gathering information
from the seminar database 308.

Seminar data can be organized in any way in the seminar
database 308 and/or in one or more other storage areas acces-
sible by the system 10. The seminar locator module 208 can
be configured to automatically gather seminar data and/or can
be configured to receive manually input seminar data, e.g.,
receive seminar data submitted thereto. In an exemplary
embodiment, the seminar locator module 208 can be config-
ured to automatically gather data. By automatically gathering
seminar data, the seminar locator module 208 can help ensure
that the most recent and comprehensive data is available, help
ensure that only accredited or otherwise validated seminars
are included in the seminar database 308, help account for
accidental omission of manual seminar data entry to the sys-
tem 10, and/or help ensure that seminar data is received by the
system 10. The seminar locator module 208 can, however,
additionally or alternatively allow manual seminar data entry,
which can help allow data to be input and considered that is
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more current than data available in a storage unit automati-
cally accessible by the seminar locator module 208 and help
allow input and consideration of data not accessible through
automatic data gathering.

The seminar locator module 208 can be configured to auto-
matically gather seminar data in a variety of ways and at a
variety of times, similar to the automatic data gathering of the
patient data input module 200 and the historical data input
module 202 discussed above. The seminar locator module
208 can be configured to receive seminar data manually sub-
mitted thereto in a variety of ways, also similar to the manual
data gathering of the patient data input module 200 and the
historical data input module 202 discussed above.

The seminar locator module 208 can be configured to
receive a variety of different types of seminar data regarding
seminars. Non-limiting examples of seminar data that can be
received (automatically and/or manually) by the seminar
locator module 208 include date, time, name/title, address,
types of bariatric surgical procedures planned for discussion
at the seminar, cost, etc. Seminar organizers, officials, attend-
ees, etc. can sign seminars up to be included in the seminar
database 308 and/or can be included as a result of a public
search for seminar information (Internet, etc.). The seminars
can be organized in the seminar database 308 by, e.g., zip
code.

The seminar locator module 208 can be configured to iden-
tify seminars for a user of the system 10 in a variety of ways.
In an exemplary embodiment, the seminar locator module
208 can be configured to receive as input a geographic loca-
tion. The geographic location can be input automatically and/
or manually, similar to that discussed above regarding the
medical practitioner locator module 206.

Based on the patient’s geographic location, the seminar
locator module 208 can be configured to identify seminars to
the user of the system 10 by determining which, if any, semi-
nars stored in the seminars database 308 are within a certain
geographic area. The geographic area can be defined in a
variety of ways, as discussed above regarding the medical
practitioner locator module 206. If the seminar locator mod-
ule 208 does not identify any medical practitioners within the
geographic area, the seminar locator module 208 can be con-
figured to provide alternate seminars within an expanded
geographic area near the input geographic location, e.g.,
expand the search area from within a ten mile radius to within
a fifty mile radius. The alternate seminars can be provided by
default, or the user of the system 10 can be given an option for
expanding the seminars search.

In addition to or in alternative to considering the input
geographic location, the seminar locator module 208 can be
configured to identity seminars for the user of the system 10
based on one or more bariatric procedures the user has
selected, e.g., via a patient data web interface, as being of
particular interest to the user. The seminar locator module 208
can thus determine which seminars, if any, are within the
geographic area and have experience in the selected bariatric
procedure(s). If the seminar locator module 208 does not
identify any seminars within the geographic area that have the
selected procedure experience, the seminar locator module
208 can be configured to provide alternate seminars having
the selected experience within an expanded geographic area
near the input geographic location. The alternate seminars
can be provided by default, or the user of the system 10 can be
given an option for expanding the seminars search.

In addition to or in alternative to considering the input
geographic location and/or bariatric procedure relevance, the
seminar locator module 208 can be configured to identify
seminars for the user of the system 10 based on a date of the
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seminar. The seminar locator module 208 can thus determine
which seminars, if any, are occurring on a specific date or
within a specific date range. The specific date or specific date
range can be input by the user. If the seminar locator module
208 does not identify any seminars on the specific date or
within the specific date range, the seminar locator module 208
can be configured to provide alternate seminars within an
expanded date range, e.g., within a certain amount of days
before and/or after the specific date or the specific date range.
The alternate seminars can be provided by default, or the user
of the system 10 can be given an option for expanding the
seminars search.

FIGS. 39 and 40 illustrate one embodiment of a seminar
web interface 3900 configured to be displayed on a client
terminal and to identify seminars to a user of the system 10.
FIGS. 39 and 40 display identified medical practitioners to a
user as at <http:/www.realize.com/> (accessed Sep. 19,
2012). FIG. 39 illustrates a top of the seminar web interface
3900, and FIG. 40 shows the seminar web interface 3900
scrolled down from FIG. 39. The seminar web interface 3900
shows seminars identified as being in the state of “Ohio” as
entered in the geographic location field 706 on the patient data
web interface 700 of FIG. 7. The seminar web interface 3900
shows seminars for the month the user is currently accessing
the system 10, but as mentioned above, the seminar web
interface 3900 can show seminars for any time period.

One skilled in the art will appreciate further features and
advantages of the invention based on the above-described
embodiments. Accordingly, the invention is not to be limited
by what has been particularly shown and described, except as
indicated by the appended claims. All publications and refer-
ences cited herein are expressly incorporated herein by ref-
erence in their entirety.

What is claimed is:

1. A system, comprising:

a non-transitory computer-readable medium having stored

thereon a program that includes

a patient data input module configured to receive data
regarding a patient from a client terminal via a net-
work, the data including two or more of aheight of the
patient, aweight of the patient, a gender of the patient,
an age of the patient, a medical history of the patient,
a medical status of the patient, a body mass index
(BMI) of the patient, an ethnicity of the patient, a
medical prescription history of the patient, a medical
prescription status of the patient, types of medical
treatments for obesity previously received by the
patient, types of medical treatments for health issues
other than obesity previously received by the patient,
insurance information for the patient, diet informa-
tion for the patient, psychological history of the
patient, and a genetic indicator of the patient, and

an outcome prediction module configured to predict an
outcome of each of a plurality of different types of
bariatric surgery for the patient at a specific point in
time after performance of the bariatric surgery based
at least on the received data regarding the patient and
on historical data regarding outcomes of a plurality of
bariatric surgery procedures performed on a plurality
of patients, and the outcome prediction module being
configured to predict a degree of confidence for each
of the predicted outcomes based at least on the
received data regarding the patient and on the histori-
cal data regarding outcomes of a plurality of bariatric
surgery procedures performed on the plurality of
patients, the degree of confidence indicating a chance
that the patient will achieve the predicted outcome
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associated therewith at the specific point in time after
performance of the bariatric surgery; and
a processor configured to execute the program and to cause
each of the predicted outcomes and each of the predicted
degrees of confidence to be displayed on a display;

wherein the outcomes of the plurality of bariatric surgery
procedures performed on the plurality of patients includ-
ing at least one of an amount of BMI reduction and an
amount of weight loss, and

wherein the predicted outcome of each of the plurality of

bariatric surgery procedures including at least one of a
predicted amount of BMI reduction and a predicted
amount of weight loss.
2. The system of claim 1, wherein the different types of
bariatric surgery include sleeve gastrectomy, gastric banding,
and gastric bypass.
3. The system of claim 1, wherein the outcome prediction
module is configured to communicate the predicted outcome
of each of the plurality of bariatric surgery procedures to the
client terminal via the network.
4. The system of claim 1, wherein when the outcomes of
the plurality of bariatric surgery procedures performed on the
plurality of patients includes at least the amount of BMI
reduction, the predicted amount of BMI reduction is pre-
sented as a range of possible BMI reduction, and when the
outcomes of the plurality of bariatric surgery procedures per-
formed on the plurality of patients includes at least the
amount of weight loss, the predicted amount of weight loss is
presented as a range of possible amount of weight loss.
5. The system of claim 1, wherein the outcome prediction
module is configured to
compare the received data regarding the patient with cor-
responding data regarding the plurality of patients,

based on the comparison, determine a subset of the plural-
ity of patients with which the patient most closely cor-
relates, and

determine the predicted outcomes of each of the plurality

of bariatric surgery procedures using the outcomes for
the subset of the plurality of patients.

6. The system of claim 1, wherein the outcome prediction
module is configured to predict the outcome using at least one
of univariate analysis, multivariable regression analysis,
advanced regression analysis, fully saturated regression
analysis, stepwise regression analysis, and least angle regres-
sion analysis.

7. The system of claim 1, wherein the outcome prediction
module is configured to cause the client terminal to graphi-
cally display the predicted outcome of each of the plurality of
bariatric surgery procedures.

8. The system of claim 1, wherein the program further
includes a medical practitioner locator module configured to
provide a recommended medical practitioner for the patient
from among a plurality of medical practitioners stored in a
medical practitioner database based at least on a geographic
location of the patient, the plurality of medical practitioners
each being marked in the medical practitioner database as
having experience with at least one of the plurality of different
types of bariatric surgery.

9. The system of claim 1, wherein the program further
includes a seminar locator module configured to provide a
recommended seminar for the patient from among a plurality
of seminars stored in a seminar database based at least on a
geographic location of the patient, the plurality of seminars
each being marked in the seminar database as being related to
at least one of the plurality of different types of bariatric

surgery.
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10. The system of claim 1, wherein the outcome prediction
module is configured to predict an outcome of one or more
non-surgical treatments for the patient based at least on the
received data regarding the patient and on historical data
regarding outcomes of a plurality of non-surgical treatments
received by a plurality of patients,

the outcomes of the plurality of non-surgical treatments
received by the plurality of patients including at least
one of an amount of BMI reduction and an amount of
weight loss, and

the predicted outcome of each of the one or more non-
surgical treatments including at least one of a predicted
amount of BMI reduction and a predicted amount of
weight loss.

11. The system of claim 1, wherein the outcome prediction
module is configured to predict an outcome of the patient
receiving no obesity treatment based at least on the received
data regarding the patient and on historical data regarding
outcomes of a plurality of patients who did not receive obesity
treatment,

the outcomes of the plurality of patients who did not
receive obesity treatment received by the plurality of
patients including at least one of an amount of BMI
change, a change in weight, and a change in one or more
comorbidities, and

the predicted outcome of non-treatment for the patient
including at least one of an amount of BMI change, a
change in weight, and a change in the one or more
comorbidities.

12. The system of claim 1, wherein the patient data input
module is configured to receive user-input data selecting the
specific point in time.

13. The system of claim 1, wherein the specific point in
time includes a plurality of different specific points in time
such that each of the predicted outcomes has a plurality of
degrees of confidence associated therewith each correspond-
ing to one of the different specific points in time.

14. A system, comprising:

a computer system configured to communicate with a cli-
ent terminal via a network, the computer system com-
prising a processor configured to
predict an outcome of each of a plurality of different

types of bariatric surgery for a patient at a specific

point in time after performance of the bariatric sur-

gery, each of the outcomes based at least on patient

data and on historical data regarding outcomes of a

plurality of bariatric surgery procedures performed on

a plurality of patients,

the patient data including at least two or more of a
height of the patient, a weight of the patient, a
gender of the patient, an age of the patient, a medi-
cal history of the patient, a medical status of the
patient, a body mass index (BMI) of the patient, an
ethnicity of the patient, a medical prescription his-
tory of the patient, a medical prescription status of
the patient, types of medical treatments for obesity
previously received by the patient, types of medical
treatments for health issues other than obesity pre-
viously received by the patient, insurance informa-
tion for the patient, diet information for the patient,
psychological history of the patient, and a genetic
indicator of the patient,

the outcomes of the plurality of bariatric surgery pro-
cedures performed on the plurality of patients
including at least one of an amount of BMI reduc-
tion and an amount of weight loss, and
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the predicted outcome of each of the plurality of bari-
atric surgery procedures including at least one of a
predicted amount of BMI reduction and a predicted
amount of weight loss;
predict a degree of a confidence for each of the predicted
outcomes indicating a chance that the patient will
achieve the predicted outcome associated therewith at
the specific point in time after performance of the
bariatric surgery, each of the degrees of confidence
based at least on the patient data and on the historical
data regarding outcomes of the plurality of bariatric
surgery procedures performed on the plurality of
patients; and
communicate each of the predicted outcomes and each
of' the predicted to the client terminal via the network
for display on the client terminal.

15. The system of claim 14, wherein the processor is con-
figured to receive the patient data from the client terminal via
the network.

16. The system of claim 14, wherein the processor is con-
figured to retrieve the historical data from a historical data
database.

17. The system of claim 16, wherein the processor is con-
figured to add an actual outcome of one the plurality of
different types of bariatric surgeries performed on the patient
to the historical data database such that the processor is con-
figured to predict an outcome of the one of the plurality of
different types of bariatric surgery for a second patient actual
based at least on the historical data including the actual out-
come.

18. The system of claim 14, wherein the processor is con-
figured to predict the outcome using at least one of univariate
analysis, multivariable regression analysis, advanced regres-
sion analysis, fully saturated regression analysis, stepwise
regression analysis, and least angle regression analysis.

19. A system, comprising:

a non-transitory computer-readable medium having stored

thereon a program that includes

a patient data input module configured to receive data
regarding a patient from a client terminal via a net-
work, the data including two or more of a height ofthe
patient, aweight of the patient, a gender of the patient,
an age of the patient, a medical history of the patient,
a medical status of the patient, a body mass index
(BMI) of the patient, an ethnicity of the patient, a
medical prescription history of the patient, a medical
prescription status of the patient, types of medical
treatments for obesity previously received by the
patient, types of medical treatments for health issues
other than obesity previously received by the patient,
insurance information for the patient, diet informa-
tion for the patient, psychological history of the
patient, and a genetic indicator of the patient, and

an outcome prediction module configured to predict an
outcome of each of a plurality of different types of
bariatric surgery for the patient at a specific point in
time after performance of the bariatric surgery based
at least on the received data regarding the patient and
on historical data regarding outcomes of a plurality of
bariatric surgery procedures performed on a plurality
of patients, and the outcome prediction module being
configured to predict a degree of confidence for each
of the predicted outcomes based at least on the
received data regarding the patient and on the histori-
cal data regarding outcomes of a plurality of bariatric
surgery procedures performed on the plurality of
patients, the degree of confidence indicating a chance
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that the patient will achieve the predicted outcome
associated therewith at the specific point in time after
performance of the bariatric surgery; and
aprocessor configured to execute the program and to cause
each of the predicted outcomes and each of the predicted 5
degrees of confidence to be displayed on a display;

wherein the outcomes of the plurality of bariatric surgery
procedures performed on the plurality of patients includ-
ing a change in at least one comorbidity, and

wherein the predicted outcome of each of the plurality of 10

bariatric surgery procedures including change in the at
least one comorbidity.

20. The system of claim 19, wherein the different types of
bariatric surgery include sleeve gastrectomy, gastric banding,
and gastric bypass. 15

21. The system of claim 19, wherein the outcome predic-
tionmodule is configured to predict the outcome using at least
one of univariate analysis, multivariable regression analysis,
advanced regression analysis, fully saturated regression
analysis, stepwise regression analysis, and least angle regres- 20
sion analysis.



